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i. INTRCDUCTION

CE N R ‘-?p{"'ﬁﬁm
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% This report presents nolse and other data acquired during
i two 10-day periods of alrcraft nolse measurements at three

' locations unaer the ILS (instrument landing system) approach

; ‘ path to runway 2]R at Detroii Metropolitan Airport. The fileld
E ' measurements were made in May and June of 1971, preceding and
during; Phase A of a planned three phase "fleld evaluaation of
the 3,000 ft glide slope intercept program” jointly conducted
by the FAA Alrcraft Traffic Service, Office of Aviation Policy
and Plans, and the Divislcon of Nolse Atatement, Systems Research
and Development Service.l/* The noise measurements, together
with weather and distance information, were accuired by Bolt
Beranek and Newman Inc. (BEN) as authorized under FAL Contract
1 DOT-FA71WA-2589. The noise measurements form one part of

FAA studies of air traffic procedures which might reduce air-
craft noise exwosure near alrports.

« ammer Y YA T AR T

g

Tne aircraft nolse and distance dnta provide basice
information for evaluating change. in the noise environment
under and in the vicinity of aprvoach naths to runwav Z1R

~ T

during IFR (instrument flight rules} operations under differing

S air traffic procedures. Durlng the two measurement pericds,
nyise of individual alrerart approaches was recorded; the
recorded noise slignals were later reduced to obtelr cffective
perceived nolse level (EPNL) values and other noise measures.
Whenever possible, photographs of the aircraft were taken at
each meacurement pos.ticn to establish aircraft identification
and to detevmine the "distance of closest apprcach" to the

¥ References are listed together at the ead of the reoort.
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reasurement position. From the EPNL data and number of
observed approaches, noise exposure forecast (NEF) values

describing the nolse environment resulting from IFR operations
were calculated.

The test program (particularly as it pertains to the
planning of the noise measurements) and the data acquisition
and data reduction procedures are reviewed in Section II of
the report. Noise, distance and weather data are given in
Section III. NEF values and mean EPNL values are reported in
Section IV, The final section of the report, Section V,

compares the mean EPNI and NEF values observed for the two
test phases.

This report 1s limlted to presentation of baslc nolse and
distance data, and calculation of NEF and mean EPNL values at
the measurement positions. Further analysis of the alrcraft
noise and distance data will be reported seprrately.

e e e
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II. TEST PROGRAM OUTLINE AND TEST CONSTRAINTS

A. Runway 21R Approach Path

As noted in the introduction, the major purpose of the
nolse measurements was to provide basic information for
evaluating changes in the nolse environment in land areas
near IFR approach paths under differing IFR traffic procedures.
I¥R approaches utilizing ILS facilitles at Detroit Metropolitan
Airport (DTW) may occur on any of three runways -- 21R, 3L
and 27 - with radar approach control services provided oy
the terminal radar approach control (TRACON) room located at
the airport terminal.

Approaches on runway 21R were selected for the noise
measurement as thls runway is one of the two most frequently
used instrument runways. Land under the approach paths to
runway 21R 1s also more highly developed and urbanized than
the areas under the other IFR approach paths. At DTW, approaches
frequently shift from one runway to another Gue to changing
wind conditions, introducing variablility in the number of
approaches observed per day on any of the runways.

The major instrument approach paths to runway 21R, as
defined by the local FtA air traffic staff, are sketched in
Fig. 1. Also ldentified in thic fizure is the location of the
outer marker (OM) and ihe intercept voints (IP), the points
at which the airecraf. should ideally intercept the 2.8° glide
slope altitude profile. Under ideal conditions, the alrcraft
should intercept the localizer at the "turn-on" point, which
is three nautical (n) miles from the IP.
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FIGURE 1. TYPICAL APPROACH PATHS FOR ILS LANDINGS ON

RUNWAY 21L - CURRENT OFrERATIONS (INITIAL
TEST PHASE)
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One will note from Fig. 1 that aircraft approach the ILS
landing crack from several directions. Also to be noted 1s
that the point at which the aircraft turn on to the localizer
1s variable. It is heavily dependent upon the volume of
traffic and number of aircraft being handled. As approach
traffic increases in volume, the point at which the aircraft
intercept the localizer track moves further from the runway.

B. Test Program Description

The first set of nolse measurements, taken between 17 and
26 May, was conducted using current (non-test) IFR procedures
at the airport. (These are identified as "initial phase"
measurements throughout the report.) The second series of
measurements, between 2 and 11 June, was conductea during
the Phase A test procedures.

During each series of ineasurements, noise from aircraft
ILS approaches was measured between 0600 and 2400 hours at
each of these measurement positions.

The typical altitude profile for current (non-test) ILS
approaches on runway 21R is shown in Fig. 2, identifled as
the "initial phase" profile., Under thils procedure, aircraft
remain in level flight at 3,000 ft above mean sea level (MSL)
(approximately 2,400 ft above ground level (AGL))until
intercepting the 2.8 degree glide slope. Under ideal con-
ditions the turn-on point (the point at which the aircraft
should intercept the localizer) is approximately 10.9 n miles
from the runway threshold (or 5.7 n miles from the OM which
is located approximately 5.2 n miles from the runway threshold).
The aircraft would intercept the glide slope (on course and at

proper altitude) at the IP, approximately 2.7 n miles from the
OM.
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For the Phase A tests, the alrcraft altitude prior to
interception of the glide slope was Increased to 4,000 ft MSL
(approximately 3,400 ft AGL). This' Phase A profile is also
shown in Pig. 2. When the intercept altitude is increased to

. 4,000 ft MSL, the IP moves out to 11.3 n miles from the runway

threshold, and the turn-on point is shifted to 14.3 n miles
. from thireshold.

> &3 it T dal
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The increase in intercept altitudes from 3,000 to
4,000 ft should result in lower noise levels under the
approach path at positions beyond the initial yhase IP. For
example, the EPNL vs slant distance curves for four-engine
turbofan ailrcraft on approach, often used in NEF computations,
indicate a decrease of EPNL of aoproximately 10 EPNdB per
doubling of éistance for slant distances in the range of
1,000 to 4,00) rt.2/ on this basis, one would estimate a

E reduction of about % EPNAB in typical noise levels for the
increase 1in intercept altitudes.

C. Selectlion of Measurement Positaions

While ver!fication of a difference in noise levels with
altitude ur pr controlled tests of a given alrcraft would be
rclatively straight forward, field verification of such moderate
changes 1» noise levels betw.en test phases 1s, in pnractice,
quite difficult for several reasons:

G

a. Variability among aircraft and 1n alircraft operating con-
dicioas (i.e., engine and flap settings, airspeed, etc.);
b. Variabilitv in weather conditions;
¢c. Dispersion in flight tracks prior to interception of the
‘ glic» slope;

d. Differences in flight tracks (prior to interception of the
glide slope) between test phases,
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A further factor acting to reduce the number of IFR approach
flights which can be used to coumpare differences in test

procedures 1s the fact that 1t is quite cocmmon, urder gocd
weather and light traffic conditions, for commercial airczaft
operating under IFR to make a visual approach to the airport.

Such aircraft, partlicularly when approazhing Detroit fromn the
south, may well turn on fiial arproach near ~r inside of . he
outer marker and hence would not pass over measurement staticns
located under the normal IFR flight path.

As a consequence, the following rationale was adopted in
establishing noise measurement pecsitions. One position (Station
A), was maintained at the OM during octh measurement ohases.
Data from this position help identify differences in test data
on a day-to-~-day basis occurring because of weather and shifts
i1 runway usage. Data from this position alsc serves as a basis
for "normalizing" NEF values to account for the vayying numbers
of operations observed on the different test days.

The remaining two measurement positlons were located be-
tveen the IP and the turn-on point. Positions further out
on the approach path were not selected because of the
dispersion in flight tracks.

Selection of actual fleld positions was further modified
by the particular needs for:

a. An open space for visual observa.ion of the fliehts;
b, Low ambient noise levels, which meant avoldance of
positions close to local traffic or heavy highway traffic.

-8
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Since the approach paths, particularly beyond the outer
ma-ker, are over dense urban areas, the above considerations
drasticallv limited the cholce of sites.

Table I identifies the measurement stations. Their .
location with respect to the approach path profiles 1s shown
in Fig. 3. Figure 4 shows the location of the stations with
relation to the ILS flight track.

While measurements were made only at thr.e positlons
simultaneously, a total of four different positions were
employed during the Phase A measurements., JItations A &nd D
‘ were used throughout. However, measurements were shifted
i from Station E to Station F after several days of measurement
: because of the high ambient noise levels and wide aircraft
P path dispersion encountered at St.tien E.

e R A Adeitas

D. Noise Data Acquisition and Reduction Proceaures

Each measurement station had self-contained recording
capability, utilizing the following iInstrumentation components:

Bruel & Kjaer Type 4133 1/2-in cqndenser microphone
Electro-Voice 355 Windscreen (

Bruel & Kjaer Type 2619 preamplifier (or Hewlett-Packard
Type 15018B preamplifier)

Bruel & Kjaer Type 2203 sound level meter

F Kudelski Nagra III Tape Recorder

Bruel & Kjaer Type 4220 Pistonphone Calibrator

For meteorological data, each station was equipped with a
i . psychrometer and an anemometer. Each station also had a 35 mm
camera with appropriate lenses to photograph the aircraft.

A VHF receiver enabled the operator to keep informed of the
current air traffic situation.

-9-
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TABLE I
LOCATION OF NOISE MEASUREMENT STATIONS

Test Phase Measurement Location
Station
Initial A 400' N of avondrle on the service road
and A to Westwood Park in the City of Inkster.
(This site 18 in the immediate vicinity
of the outer marker for ILS Runway 21R.)
Initial B In River Rouge Park, 150' W of OQOuter
Drive, 1000' S of Joy Road.
Initial c In River Rouge Park, near the nursery.
A D In the nursery Jjust west of the inter-
section of Oakfield and Santa Maria.
A E On Forrer near the intersection with
Clarita.
A F NW of the intersection of Bretton and

Glastonbury in North Rosedale Park.

~10-
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Field measurements consisted of recording on magnetic
tape the ambient and flyover nolse levels for each event. 1In
addition, whenever possible, a photograph of the alircraft was
obtained. The photographs were taken at the time when the
alrcraft was Judged to be closest to the observer.

Once each hour, or more frequently if weather conditions
made thils desirable, a relative humidity measurement was made
and an average wind speed reading taken.

Pistonphone calibration signals were recorded at the
beginning and end of each reel of tape. If runway 21R was
not used for any length of time a new calibration was performed
when the runway was reactivated. Additionally, one set of
insert resistor callbration gear was avallable and insertion
calibrations were performed by supervisory personnel.

The magnetlic tapes recorded in the field were analyzed
in the laboratory using a Hewlett-Packard 805U-A Real Time ‘
Audio Spectrum Analyzer under the control of a Digital {
Equipment Corporation PDP-8 computer. The computer causes
the recorded signal to be sampled at 1/2-second intervals,
makes corrections for background nolse levels, and corrects
the whole system to flat response, (In this context the system
is viewed as all equipment from the microphone to the input
of the spectrum analyzer and corrections therefore include
microphone sensitivity, record-playback characteristics of
the tape recorders and all calibration data as recorded in the

field.) The digitized noise data are then used to calculate
the various nolse levels.

More detalled descriptions of the data acouisition and
data reduction instrumentation and of data handling procedures
are glven in Appendix A. '

o s S W
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III. DATA PRESENTATION

A. Number of Flights and Field Measurements

Table II shows the total number of noise recordings made
per day during the hours from 0600 to 2400 during the field
measurements. The table also lists the number of field
recordings which were later reduced to obtain airecraft nolse
levels. A total of 4059 field recordings were ootained, with
over 1400 recordings reduced to obtain noise level data.

For comparison, Table III and Fig. 5 show the expected
total number of arrivals of scheduled commercial alrecraft at
Detroit Metropolitan Alrport, based on an analysis of the air-
line schedules for May 1971 published in thie Airline Guide.i/
Figure 5 also shows the total number of scheduled turbojet and
turbofan ailrcraft (excluding propeller aircraft). The total
number of scheduled airiine arrivals was 278 per day with
over 97 per cent of the arrivals occurring between 0700 to
2400 hours. Although a number of IFR landings of non-
scheduled aircraft occur, the scheduled transport alrcraft
can be expected to account for a very large proportion of the
IFR arrivals at Detroit Metropolitan Airport.

Part of the first day for each measurement period (May 17
and June 2) was devoted to instrumentation checkout and crew

training, hence noise measurements for these days are incomplete.

However, for the remaining days in each period, the number of
field recordings noted in Table II corresponds essentially to
the number of aircraft on approach passing near the respective
measurement positions between the hours of 0600 to 2L00.
Aircraft well off to the side of the measurement stations were
not recorded, since such alircraft were not Jjudged to be on IFR
approaches.

~14-
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Date Period A D | 3 1 4 :tll A D 4 r Total
62 D 69 2 a2 132 28 s 7 36
N
6-3 D 139 78 (14 324 21 19 13 53
E 2 18 13 73 20 5 i 29
N 12 3 19 3 2 1 6
6-4 b 99 51 53 205 20 16 1 a7
E 10 3 12 2 2
N \ 1 1 3 3
6-5 D a6 20 40 114 21 11 12 4
E 23 7 I3 36 18 3 a 25
N 10 2 1 13 2 1 3
6-6 D 69 . 30 140 20 12 12 N
E 36 25 1 12 18 1 2 3
N 13 3 2 20 2 2
6-1 D 158 99 137 33~ 106 8 '} 298
£ n 19 29 9 a8 5 12 n
N 1n ? 13 9 2 1 12
6-8 2 3 12 18 [{] 19 s 3 2
| ]
6~10 D 9 9
E 30 10 a0 n s 3 29
] 3 2 2 7 b 1 2
6-11 t 12 20 43 139 16 8 2 26
r ¥ 21 22 3 13 12 12 37
)
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TABLE III
; TOTAL NUMBER OF ARRIVALS OF SCHEDULED COMMERCIAL AIRCRAFT
AT DETROIT METROPOLITAN AIRPORT, MAY 1971%
i Hour Number of Arrivals
g Midnight to 0059 4
0100 to 0159 1
0200 0
0300 1
0400 0
0500 2
0600 4
3 0700 11
] 0800 20
i 5900 16
1000 18
1100 16
1200 13
1300 9
1400 16
1502 24
160) 21
1700 14
1800 23
1900 27
2000 1Y
2100 14
2200 7
2300 3

% Based on May 1971 issue of O0fficial Airline Guide,

Quick Reference,North Amerioan Edition.
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FIGURE 5. SCHEDULED AIRLINE ARRIVALS AT DTW (MAY 1971)
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The variation in the number of field recordings per day
listed in Table II reflects the large variability in:.runway 21R
utilization, with operations shifted to other runwayé‘quite
frequently. Also to be noted from Table II 1is the fact that

more alircraft were observed at position A than at the outer
positions.

For one day of each test period (May 18 and June 7), all
useable recorded data were analyzed. For the other test days,
samples of recorded noise data were reduced. In selecting

the recordings to be sampled, propeller aircraft recordings
were omitted. These alrcraft were significan®*ly less noisy

than the Jet aireraft, hence contributed little to the NEF

values. Jet alrcraft recordings were selected to obtaln an

approximate balance between four-engine, and two- and three-

engine Jet aircraft. Further selection was made to obtain

a distribution of recordings during morning, afternoon,
evening and night periods.

B. Weather Information

Weather information during the hours of tield measurement
is summarized in Table IV. This table lists the temperature,
relative humidity, barometric pressure, and wind direction and
speed reported by ESSA at Detroit Metropolitan Alrport, and
the temperaturs, relative humidity and wind speed observed at
the individuai uweasurement positions., Data are listed at
hourly intervals spanning the period of field measurements.

C. Nolse and Distance Tnformation

Table V presents the nolse and distance information
obtained during the field measurements., Data are listed in the
table according to position, date and time of recording. Air-
craft identification was established by inspection of photographs

-18-
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TANLE 1V
VRATHER SWBMRY
Date Tine
& ES8A Weather Iureau, Afirport Pield Piele
z' ;0'1. :n :‘m ins Pos z' Rel. Wing Pos z' Rel. Wind Pos
. r. Ipesd B l::nl . ll:nl
] o Nog. kn ﬁ ?
May 17 12 72 30 29.2%0 180 10 A & ¥ n  } [
i3 72 28 29.220 200 11 A T2 9 9 | ] [
14 7% 30 29.210 180 1 A 712 2308 ;4 | ) [
15 76 31 29.200 160 12 A 73 W of [
16 76 30 29.180 160 12 A5 N7 gg » T & o8 [4
17 75 33 29.170 170 11 A 72 W 3 15 3 05 [
18 71 35 29.165 170 10 A 69 51 (L] | ] ¢
May 18 6 56 86 29.140 160 o7 A 58 97 02 B 65 70 07 c
7 64 73 29.150 190 10 A 63 87 B 70 68 c9 [
8 70 63 29.150 200 12 A 71 72 10 3 13 6 o# c
9 0§52 29.1%0 230 15 A 76 59 10 B 79 55 le c
10 77 & 29.240 230 15 A 76 59 08 » 682 S0 18 c
11 81 43 29.130 250 15 A 78 SA 10 B 83 A6 16 c
12 83 40 29.120 210 15 A 81 & 10 B £
13 85 34 29.110 230 18 A 8 43 14 3 8 38 21 c
14 89 36 29.105 200 18 A 85 a1 20 B 90 33 18 (4
15 88 29 29.100 220 19 A 87 38 17 B 89 33 26 ¢
16 87 30 09.110 240 17 A 88 3 08 B 88 3% 16 [
17 84 35 29.095 230 1% A 8 86 33 09 c
18 B& 35 29.095 230 15 A 82 w7 06 B 8 36 09 ¢
19 81 M1 29.090 220 10 A 78 Sa 03 5 80 &S 05 ¢
20 73 46 29.085 180 07 A 73 57 o B c
21 73 53 29.100 190 09 A 71 68 00 B [
22 72 5§ 20.190 190 08 A 70 7 00 B 75 5 05 c
23 70 61 2%9.100 170 07 A 67 8o 00 B 72 € 05 [4
24 €9 66 23.10C 130 07 A 66 85 00 B [
May 19 6 52 Bl 29.115 180 08 A 62 9 09 B 67 18 o€ [4
7 67 70 29.120 186 11 A 64 90 09 B 70 72 o7 ¢
8 71 64 29.115 200 12 A 179 10 B T4 €5 10 ¢
9 75 56 29.11% 210 16 A T2 69 10 B 77 59 16 [
10 78 S50 29.095 220 16 A 15 66 12 B 79 5% 14 ¢
1 79 49 29.095 220 17 A 19 57 10 B 83 & 26 c
12 82 W4 29,070 200 17 A B 8% 43 18 c
13 83 41 29.07C 190 20 A B B4 6 30 ¢
14 84 40 29.050 210 18 A [T | 07 B B84 46 08 ¢
15 63 41 29.045 200 20 A 83 U 10 B 8% &g 22 ¢
1€ 81 46 29.025 200 1€ A 1 55 08 B c
17 65 90 29.050 260 or A B c
18 66 88 25,100 270 14 A B [+
19 64 8% 29.130 210 06 A B c
20 63 BY 29.150 1f0 06 A B ¢
21 €2 90 20.180 240 0 A B c
22 61 70 29.220 290 12 A 68 70 09 B 61 68 09 c
23 57 72 29.25%0 310 10 A B 57 66 12 c
24 54 €9 21.280 320 10 A B ¢
May 20 [ 45 93 29.305 220 0% s 49 93 00 B 51 8 00 cC S0 93
7 47 93 20.320 230 0> A 51 81 00 B 56 82 on [
8 51 86 29.335 230 0y A ST 65 02 B8 6 73 10 c 59 18 06
9 60 70 29.325 180 11 A 63 62 06 B 65 59 12 c 65 56 10
10 64 50 29,320 200 13 A 65 54 10 B 18 c &9 5% 12
il 65 50 29.310 240 10 A 66 55 10 B 68 %0 12 ¢ 66 53 12
12 66 49 29.300 220 14 A 68 56 0d B 67 51 08 c 66 53 08
-19-
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TARLE IV (Con’t)

T

ESSA Weathar Bureau, Alrport Pield Pield Pleli

T Rel. P ¥Wind Wind Pos T Rel. Wit Prs T Rol. Wind Pos T Ml. Wind

°r Hum. 1R, Dir. Spead ¥ it ' *v Mum. Specd F M1 Speed
s Hg. ° Wag. kn 3 . 5 kn kn

63 €7 29.295 50 by A 69 97 (14 s 65 %9 05 cC 68 S8 09

66 73 29.265 250 or A 6 97 ad B 6T &9 10 c 69 a7 12

68 47 29.285 260 13 A 6 97 10 2 69 & 12 c 69 n; 10

69 41 29,235 290 15 A 71 8 o8 8 71 w1 12 c 68 3 10

66 37 29.290 290 15 A G & 10 B 69 3 08 c

66 38 29.300 290 12 A 65 37 o’ B 63 53 09 c 61 N 13

65 30 29.320 320 12 A 65 3% 2 B 58 36 07 ¢

59 39 29.340 310 05 A 61 * B 50 6\ 00 c 62 36

60 58 29.405 120 13 A ] C

62 46 29.395 150 13 A 65 46 10 B 66 53 08 c 63 % 37

€3 41 23.38% 130 12 A 67 4S5 10 R 68 42 12 c €5 &k 08

€ 4D 29.3r5 150 13 A 69 kS5 10 B 68 46 16 c 66 40 07

€5 W0 29.335 130 15 A 9 k5 02 B €8 %« 10 c

66 37 29.335 140 07 A7 48 9% B 71 & 10 c

€7 37 29.310 140 06 A 7 &3 el B 11 14 [

€8 35 29.300 140 08 A 70 49 00 B 68 a0 12 c

68 35 25.065 130 09 A 73 46 02 B 70 38 10 [

66 36 29.250 140 10 O PO'S | 07 B 67 W 10 c 72 8 03

63 41 29.230 140 o7 A 64 a7 10 3 63 50 08 c €5 39 05

8] 41 29.21% 120 10 A 6~ al 10 B 60 48 14 ¢

57  4¢ 29,210 120 10 A B 59 &7 10 cC 59 U 04

€3 54 29,210 110 n8 A B 3 W7 09 ~

53 5% 29.27" 110 5 A 8 c 59 & 05

L4 59 29.190 1.l v5 A B ¢

€5 B4 28.975 180 14 A 68 76 09 B c

68 79 28.980 200 13 A T2 75 07 B ¢ 51 8¢ ok

74 69 2B.955 220 12 A 77 67 07 B 72 9 12 cC 76 66 o4

7¢ 64 28.945 230 13 A 715 66 o7 B 75 66 18 c 75 70 10

75 2 28 915 210 12 A 76 6w 10 B 17 61 1 c 80 o o€

T4 64 2B.8%0 190 12 A 76 55 11 B 17 € 09 € 715 6€ of

70 59 28.910 190 1 A 72 87 08 B 71 S8 20 c 713 9 07

66 70 2B.940 229 1 A ] ¢

€2 87 28,930 240 09 A 8 c

61 87 28.910 190 06 A €2 2 o7 B ¢ € % 0y

61 90 2B.920 190 09 A B 61 9% 06 ¢

58 81 28.820 230 19 A B c 60 18 0t

58 78 28.835 230 13 A 5 78 11 8 62 66 26 ¢ € 18 12

58 69 28.87v 240 15 A 61 68 10 [] c 60 63 12

60 62 2B.885 250 16 A 60 (3 21 P60 68 18 c s8 12 10

56 72 28.905 250 13 A 60 €8 12 8 60 68 20 c 60 €8 10

56 72 28.915 230 15 A 57T TN 14 E 60 73 16 c 59 67 10

54 77 28.945 220 14 A 58 69 1° 8 5 1 24 c 59 67 1€

5 60 2B.955 250 16 A S8 69 c8 B 51 N 22 c 58 €6 14

§5 72 26.965 240 17 A 58 6y 08 B 57T 7% 20 c 14

€5 72 28,985 260 15 A 5 N1 14 B 22 < 55 76 1k

[ 68 25.00% 250 20 A 55 70 10 B S€ 7§ 22 c 55 ¥ 12
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TAME IV (Con't)

Tive H
ser [ ESSA Weather Bureau, Airport Pleld Pield Pield
S Ma 15 Dir. Spees ""-’."...‘.""‘"3@. T T e dpeet | Yy “.g..“‘
. f. . . . .
5 0g. Ny ik ] g __in ]

Xay 25 10 54 66 29.015 240 20 A P 8% 170 09 [ 15
19 $3 69 29.r35 280 16 A Sk ‘o 10 » sz 70 o8 c S 71 (]
20 52 78 29.(35 <M 17 A 52 1 | B 76 o8 c % 1 od
21 50 83 29.015 250 15 A | ] c
22 a9 89 29.075 Ao 14 A | ] c 51 f 0?
23 g 86 29.08: Sy 1 A [ ] c 51 1 08
23 N9 B85 29.085 240 b § A [ ] [

May 26 6 A8 86 29.1M 250 1 [ ) N 1 06 B S0 80 12 c ¥ 8 1]
7 8 83 29.1¢ A9 21k A ¥ 83 06 B S0 17 1 c
8 48 80 29.1 . 270 1 A 51 (14 B8 S 75 16 c 51 39 12
9 A T4 29.1'° 260 12 A 51 il 06 B 52 12 12 [+
10 g TH 29,40 270 ] A 5 69 09 B 5 71 14 ¢ 52 1% 11
11 51 69 29.220 ] 1 A S8 67 ch B 51 n 14 c 51 7% 32
20 50 68 29.350 250 10 A 8 51 1 08 ¢ 51 18 02
21 49 71 29.350 280 o8 A 51 8 [ 8 S 7% 08 4
22 a9 71 29.3%0 260 12 A 51 12 o7 ] c 4 80 05
23 W 76 29.3€0 290 12 A M 73 02 B % 7% L} c
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TAME IV (Con't)
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Jate Time
T ESSA Weather Buresw, Afrport Field Pield Feld
L :.mwmg’mrmz'ulg’z:‘ '“zrﬂ'w
n. - . .
. *Neg. kn 3 L] n
June 2 1A 71 76 29.210 230 12 A ] B
15 78 66 29.230 230 18 A 78 67 [ ] E 18 60 10
16 75 6% 29.220 230 16 A B 63 or D 18 63 03y E
17 71 62 28.195 2%0 17 A 18 a9 12 D 76 66 10 E 716 62 12
18 75 S50 29.210 270 19 A 75 56 10 D v 6 05 E
19 71 ST 29.260 300 18 A 70 % (-, ] ] E 70 55 10
June 3 6 51 96 29.815 240 (1] A oé D 58 88 03 E 57 9% 00
7 56 93 29.%35 240 03 A 61 8 o6 D 63 8% 03.10 E ¢5
8 €2 BM 29,455 230 o8 A 65 T7 11 D E
9 66 73 29.455 250 09 A 70 70 [14 D €65 80 06 E
10 65 66 29,455 280 11 A "1 68 g: D 63 716 03 E 61 T 05
1 10 68 39.865 280 12 A 75 6A D 72 69 06 E 70 68 05
12 72 63 295.460 280 12 A 75 56 o8 D 715 58 10 E 7% 58 05
13 75 56 29.u45 280 40 A 77 59 0s D 77 &2 03 E
14 77 55 29.435 280 10 A TT 61 05 p 78 53 08 E 718 53 05
15 78 S0 29.825 280 1 A 80 54 06 D &1 m LT E 80 si 08
1€ 80 43 29,415 290 9 A 81 s 06 D 83 82 05 E 81 &8 05
17 80  S1 29,820 260 10 A B2 49 08 D 83 &9 ol E 80 50 05
i 3 80 49 29.430 250 09 A 79 45 o7 D 82 s&§ 06 E 81 48 00
19 TT 56 29.400 240 08 A D E
20 71 67 29,400 229 05 A 16w 00 D 76 62 00 E 75 62 00
21 68 73 29.40% 210 05 A €9 719 00 C 70 172 00 E 72 69 00
¢2 € 71 29,115 210 0% A 66 37 00 D 68 80 00 E 68 76 00
23 5 78 29.420 220 03 A 65 Bs 00 D 61 1% 00 E 61 8¢ 00
2 62 90 29.425 280 06 A D £
Jw. 4 ¢ %8 93 29.%65 200 03 A 62 89 00 D 65 75 6o E 65 715 00
7 64 B4 29.485 290 03 A £ 15 od D 70 6h 60 E 10 6k 00
g 62 T1 29,485 300 02 A T2 & 06 D T8 58 00 E T8 o8 00
:- 7% 59 23,480 250 o4 A p 81 & 06 E 17 %6 06
i 9 49 29.47% 070 02 A B0 %7 0d D 82 5 02 E 81 S8 93
ot 0 S3  29.475 280 07 A D 85 7 o E 82 51 (]
e 81 49 29 455 200 07 A 85 8 06 D 8 S0 02 E 85 a7 02
.. 83 86 29.uu5 240 06 A 85 50 05 D 88 &3 ol E 88 46 ou
Y Bd w6 29.425 280 06 A 87T 43 07 D 88 a6 ou E 8¢ L1} c3
i€ B4 45 29,420 250 07 A 87 &3 0% D 88 35 o4 E 07
1€ B4 45 29,408 250 10 A BT 7 05 D 88 o 05 E 88 46 00
17 82 53 29,400 230 06 A R6 uB 08 D E 8¢ w7 of
18 84 48 29,399 250 06 » D 85 53 02 E
19 81 51 29.390 290 05 A B¥ 9 03 D Bk &9 00 E
2¢c 80 51 29,385 290 oy A D 80 6 00 E
June b 64 86 29,390 280 03 A 64y 00 D 68 80 00 F 67 85 00
7 67 Bh 29,390 290 04 A 68 90 00 D 7 69 00 F
8 7371 29,385 050 bl ] A 73 86 00 D 7 67 00 r
9 I 65 29.370 150 05 A 78 18 od D 80 61 02 §
10 80 60 29,280 210 06 A D 80 61 02 r
11 82 58 29.3¢0 180 8 A 80 75 03 D 683 58 00 P B0 72 0%
H 80 67 29.350 160 10 A 78 15 (i1 D B8& 59 06 P 85 50 05
13 B2 59 29,340 160 09 A 18 17 09 D 85 53 03 P 83 52 06
14 83 61 29,310 130 09 A Bl 70 0% p 84 59 03 P 85 60 0s
1% 84 59 29,290 110 08 AT 19 00 D 81 61 0é P B3 62 ol
16 82 63 29.260 140 1 A 0 715 86 r
17 74 B2 29,265 080 08 A 72 98 08 D 73 86 02 P73 86 00
:8 73 B4 29,245 120 13 A 70 98 10 | S 31 ok P 69 90 00
19 70 84 29,245 120 08 A D r
20 66 81 29,270 160 10 A 83 97 94 D 67 715 00 r
21 64 90 29,260 130 06 A 64 90 00 D 65 80 00 P 6h 92 00
22 64 50 29.240 310 04 A 63 89 00 D 65 80 00 r
23 63 90 29,250 130 06 A 62 97 00 D 65 80 00 F 63 89 00
2k 62 90 29.2ks5 120 06 A D r

t m amsae Himmmdn e e o wate o as S S
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£ TABLE IV (Com°’t)
i Date Time
r £8T ZSSA Veather Buresu, Airport Piela Pleld Piele
3 i T BRel. Ps Wind Wind Pos T Rel. Wind Pos T Rel, Wind Pos T Rel. Wind
kS P ¥um. In. Dir. Speed p , Speed L4 4 B °F Fum. Speed
¥ s Ng. ° Mag. in s kn kn
5 June 6 6 94 29.220 240 oé A 9 00 D 68 90 o0 P 61 90 00
H 7 68 93 29.220 260 06 A T2 ¥ (] D 712 @2 00 r
Z § 7 85 29,230 250 o8 A 16 18 [ ] p 80 1712 08 r 1M 15 00
F) 7 77 29.230 250 o8 A 81 69 00 D 82 65 02 P 19 N 00
. H 80 T4 29,220 220 06 A B8 63 o8 D 83 65 03 r 82 s8 [+[]
E i3 2 68 29.280 240 A 83 65 or D 82 & a3 4
a2 €8 7€ 29.330 300 17 A D 68 90 €S r
: 13 T 31 29.250 060 08 A p 12 82 00 r
- 16 75 Ta 29.22¢ 060 06 A D 19 68 00 r
- c 75 69 2§.21C 210 06 A > 83 55 02 r
16 8c 65 29.17C 212 06 A B8 51 07 D r
a7 ¢ 68 29.17C 200 08 A 82 £ 03 c 831 s c2 ¥
2 71 €3 23.150 2o 76 A 79 €€ (1] o 80 € c2 F
3 I T8 76 29.16C 163 07 A 75 16 D 17T N 22 F 7€ 7% 0¢
I 7z 82 23.160 150 07 A v B2 05 D 7 78 ot £ 79 78 09
2 71 87 29.160 19¢C 10 A T4 8 02 D 76 7% ¢2 F 13 %€ 02
2¢ 72 82 29.160 :35 1 A5 7 (114 D 7« 82 02 1 4
23 12 72 29.16%2 213¢ 19 A T8 39 04 T T4 78 02 4
24 71 71 2%.13¢ 9T 03 A 70 26 00 D F
lune 7 [ € 76 29.17% 223 10 A 0™ 06 D 7. 68 o¢ F 7€ T c3
? 67 76 29.170 21C 01 A0 T o7 c 1 72 g2 r
4 7015 29.17% 220 08 A T8 €9 12 L 1 74 93 F 73 13 c
9 72 7€ 29.16C 21c 79 A B0 €6 08 b M 1 03 F 75 €€ (13
i 7 70 29.150 23¢C 10 A 8 70 10 D 82 65 05 F 75 T cs
1l 80 €9 29.15% 23 12 A By Lk 12 v 86 €3 0€ F 21 7¢ 08
12 82 67 29.140 3C 14 A B85 43 15 D 86 66 cé F Bt €€ 04
3 i3 83 67 29.110 220 15 A AT €2 12 D 87 sk F
] 84 €1 29,080 210 15 A B 57 08 D 88 r€ 1 4
.5 84 58 29.)50 <20 15 A B8 <6 10 L 8¢ . F
WL 81 57 29.015 230 15 A B85 &) 07 D 85 A% F 8% =° Al
W7 70 76 29.05¢ 250 14 AoT72 B2 00 D F
N 71 82 29.ctn 220 ok A 73 82 00 C 7% 86 ~2 F 71 38 <C
1s 72 76 2%.%1 26 06 A 78 N 03 D F
7 66 210 09 A T4 €9 03 b 13 82 s F 7€ ¢ ot
ol €9 7€ 25.0€~ 1Re 08 A 73 (9 07 D €3 of n2 4
Je £ 79 2y.LE 200 07 A r 69 3% 22 F 73 B2 ot
2? €9 Be  29,06C 240 08 A T2 86 00 D 69 35 19 r
I v 86 29.0¢n 260 ot D 69 35 n2 r
Jate T : £3 7B 2.1 .dy 15 A D F
T 81 21.2:¢ 300 12 A 5T e 10 D %1 88 ok F 53 18 oC
i ¢ 83 2y.23. 09 12 A 59 e n8 b 58 8: n€ F <8 €3 00
i £ 81 29,2¢n 350 10 A b S9 83 3] P 50 89 08
e €6 18 24,210 212 10 A €2 "u 11 t 59 83 07 F
13 €1 72 29,379 360 12 A €2 T 12 D ST 9k 07 F
14 61 70 29,310 360 12 A 61 €9 10 D ST 9k 08 r
1% €0 70 29.330 €0 10 A €3 09 07 D 57 3 7 F
it 63 67 27.33¢ G10 10 A 64 70 06 D 57 9k 97 F
17 64 63 29,330 34C 11 A 65 63 08 D €1 B89 c8 r
Jure 10 17 65 56 29.ueC 1%L o7 A €8 34 05 D P
o0 6l 65 29.42¢ 179 06 A 63 5° 03 D 67 gs 3¢ r
4 57T 59  29,43¢ 110 06 A D sé 8 00 r
e 59 66 29.u3c  24C 03 A 56 7 20 |4 2 4
23 56 €2 29.u4, €0 c A BT L€ 00 D P
2u 54 72 29,43 27 04 A D r
é 5
!
i
1
i
i
{
£
1
:
i
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TANA IV (Cen't)

Date Time (
T ES8A Vesther Buress, Alrpert 7. 034 Pield Pi018
oM 1. Dire dgeas | T 1 Mem Spesa |7 3y Mkl Sess | T U Mmi pess
- W - B -
June i1 13 79 53 29.365 220 10 4 8 5 (14 D r 8 g;
14 80 ;: 29.355 220 1n A 82 W 12 D r 0
15 16 29.355 2% 10 A 01 ss [ | | 4
16 M 9 29.33% 20 10 A 01 55 o0 D r
17 1 6 .300 230 08 A 02 o7 oS D 4
i 1T 62 29.290 230 06 A ] r
M % 67 29.290 230 05 A 17 65 3] b 03 1 4
z 7% 69 29.300 230 06 A 76 59 a0 1] 00 | ] 214
: 72 7} 29.300 220 0% A 7% 10 [ D oG r
2 " 82 25.300 230 06 A o} r 13 06
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AIRCRAPT JOIEE AND DISTANCE BATA 3

i

1

DPate Tine (V] Bistonee | ST SENEL A-leved " B-level PFEIN WNIAM PNC ] :

”. e e ) ms me e o s0¢ :
5-17 1135 De-9 1572 o2 0.8 7%.3 0.6 020.% 9.5 9.0 -2.3 15.0
18 1727 1784 ;.9 7.8 78.8 3.3 9.2 9.7 N1 -1.2 19.0
1143 1838 .7 8 77.8 .0 9.4 g.' g.? -2.1 13.%
121 1727 2521 8.2 . 7.3 .6 a.l 8 g [ 3] 23.0
123 1586 2.2 0.2 7.2 .1 N ] .1.3 0. -3.1 15.0
1219 7 2931 8.5 8.8 78.6 3.6 a.‘ 9. g.j -z.l 20.0
1222 | sac-11) 1653 83.6 W7 7524 ”.6 K] s.. J -1, 16.0
1805 8i.9 82.3 n.y 7.5 9.9 .6 8.0 0.3 zi.s
11 bc-8 5.2 835 72.9 17.0 8.2 "=s.5 8.0 -0.3 18.0
1832 707 82.7 83.6 3.9 7.7 83.2 3.9 M) 1.2 10.5
14050 727 2252 9.7 5.8 78.6 0.4 6.3 7.8 915 -0.7 18.5
1509 500 1975 8.2 83.2 73.0 g.? 8.0 M.l 8.2 -0.9 18,0
1512 ve-10 1806 92.9 9.3 83.1 2 9.6 2.9 9319 [ 25.%
5-18 2611 105.4 98.0 9.4 100.1 1044 109.0 105.% N | 11.0
0630 83.1 81.%5 72.% 771.2 0.1 83.9 8.1 -0.8 19.0
0645 90.0 87.6 78.1 8.0 90.7 91.7 91.% -1.7 16.5
5-18 0728 99.7 961 (LR ) 92.3 94.5 101.3 100.0 -1.6 16.0
0743 95.7  91.5 83.0 90.3 95.4 97.4  96.9 -1.7 15.0
0747 86.1 8.0 73. 7.1 85,1 6.0 96.6 [ 0.5
07%¢ 106.7  99.9 91.9 100.€ 105.4  109.3 105.8 -2.6 g.o
0753 80.6 86.9 76.9 83.4 8.3 8.9 90 -2.3 1d.S
0757 707 2213 98.9 91.8 0. 91.8 . 96.6 101.6 98.1 2.7 13.9
0801 720 1740 103.8  97.2 91. 100.1 100.2 108.8 104.8 ~5.0 11.0
0803 127 236% 03.2 82.7 72.9 77.2 82.6 ;2.l [T} -0.2 22.5
0805 127 1578 95.0 90.9 82.5 89.1 95.7 2 96.0 21.2 19.0
o81n DC-8 1577 98.5 98,2 8.6 92.0 97.; 98,7 97,7 -0.2 20.0
0820 727 1545 95.9 9.3 82.8 8.9 96. 98, 97.5 2.4 11.5
0822 707 1616 99,5 8.1 83.) 90.0 96.1 100.4 98.9 -0.9 18.0
0826 T 19€6 95.% 9n.7 81.9 88,9 9.3 98. 96.0 -3.1 16.0
1836 727 152¢ 9.6 95.0 85,6 91.9 99.1 100.8 100.) -1.2 19.8
08k8 580 1€80 89.5 87.9 80.8 2.2 LIN] 91.7 90.1 -2.2 18.5
0852 727 2305 84,9 83.2 72.) 77.7 84.0 884 BA7 0.5 2.5
0901 737 2011 .k 85,0 76.9 81.5 87.8 A4 88 -1.0 15.%
9904 707 2078 84,9 %0 n 70.1 76.5 82.% 85.6 8.3 - .7 16,9
090f B-99 77.8% 74,3 66.0 73.2 9.7 2.4 80.6 -5, 3.5
9910 720 1673 113.) 26.1 89.0 97.% 102.5 106.5 103.% -3.4 1.3
09133 727 1731 2.¢ 9,2 81.6 LN 9. U 5.0 9k.6 -3.¢ 12.9
1011 580 1926 ap_ n R6.1 1%.0 80.2 85.9 90.2 87.A -2.2 14,5
101¢ 127 2570 82.5 R2, 4 72.3 76.6 LI 82.6 83.6 - .1 22.n
1521 727 3056 .6 20. 4 .2 7.7 70.7 S0.4 m,2 .2 23.5
1023 BAC-111 1954 £2.0 .2 73.0 77.2 82,6 83.6 83.6 -1.6 16.5
1028 pr-9 2035 2.1 .6 78.3 85.0 91.5 92.9 92.6 - .8 18.0
1907 pr-9 1982 9.2 A7.9 81,0 88.1 94.0 95.0 94,3 -3.8 13.0
PR 727 1657 1.6 90,8 79.0 ss.g 92.1 92.8  93.2 -1.2 16.0
133 BAC-111 1029 89.0 87.1 79.0 83, 89.7 90.7 90.% -1.7 17.5
.10 707 1 96.8 92.8 83.8 90.2 96.3 99.3 98,2 «2.5 13.0
1043 DC-9 1682 24,0 $6.0 80.3 87.5 93.8 94.6 947 - .6 16.5
1647 729 1947 92.8 88.9 79.9 86.7 92.3 9. 93.5 -1.5% 16.5
1053 1737 161¢ 86.6 8%.3 78.2 80.0 85.9 26. 87.8 - .2 18.5
1103 DC~9 1801 849 83.8 74.6 1.1 8.9 85.5 B86.2 - .6 18.0
110¢ 120 1635 105.9 99.2 92.2 100.9 105.5 110.% 106.5 -4.5 9.0
1106 9.3 ng.0 79.1 85.1 91.6 92.6 92.% -1.3 16.9
1116 11,2 R RS0 96.3 101.2  105.2 102.0 -4,0 9.5
1118 707 146y 94.0 9.7 .7 87.8 94,0 95.9 95.5 -1.9 16.0
1120 737 1274 97.9 93.8 83.7 90.3 97.2 98.8 98.6 -9 20.0
1124 77 1785 94,0 89.5 81.1 87.5 gz.a 96.7 9;.0 -2.7 13.0
11313 580 1755 #7.9 85,7 79.0 80.7 .7 8.9 83,2 «2.0 14,5
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Pes Date Tine a/C Distenss | EPNL MMKL A-Jevel D-lewel PEIN
. [ ] 484 430
A 218 110 580 106 ] .0 76.9 19.5 85.0
11 DC-9 18 92 8.2 18. 88,9 9.4
11 pC-9 1753 92 8.5 81.6 9.2 .8
1200 12} 1367 " 9.7 82.1 8.3 94.9
1212 Jet-Com 82 8.2 17.6 82.7 8.0
1213 721 2320 L1 0s.0 T74.6 76.98 8.4
1219 bC-9 1358 94.8 90.3 82.2 9.3 96.7
1221 727 1526 9%.6 92.7 83.6 89.5 96.4
1252 127 1681 =o.2 86.9 .3 83.7 gg.l
1254 727 2053 8.6 85.7 76. 8.7 -3
1257 DC-9 1521 00.2 85.5 75.4 8.1 87.3
1314 707 1940 95.2 90.7 82.7 90.0 95.3
1317 580 188n 83.1 82.4 75.2 76.8 82.5
1328 bBC-9 1000 91.6 87.7 19.0 85.9 92.3
1409 727 1905 92,2 88.4 79.3 3.6 92.4
1400 797 2328 88.5 8.9 T™.7 81.7 6. &
1415 727 1711 95.5 91.7 83.7 8.8 36.7
1421 pe-# 1564 90. 4 88.¢ 80.9 84,6 9.7
1827 ve-10 15717 95.3 93.% 8.5 99.9 96.1
1442 BAC~111 anne a9.2 27.3 19.9 ou. g 90.9
LT 889 1.4 . 2.3 85.6 99,1 95.6
1454 58 14¢3 o¢ 0 85.9 77.9 79.% 85.3
1500 727 17N 2.7 og.9 78.6 f4.9 91.13
1504 727 1F12 03, L3 4 7.1 83.4 9n.1
1513 %7 213 171.1 1. 29,1 94,3 199.3
1515 589 1581 £6.1 es,n 7.3 79.7 8s
1916 129 1£51 92.r 24,1 "9 9,9 39.%
1527 143 1032 23.1 3.3 f1. 4 #6.2 2.9
1530 &R 1540 85,1 92.% 4.9 78,4 (1]
1533 797 1€39 92.6 8a.9 77,9 R4, 2 90,9
1536 7 1374 93.6 90.6 81.4 87.4 94.9
153° 129 1N 100.8 94.2 86.1 L4 99,2
5 727 100 94, L n.» 82,2 27.¢ 93.
1541 5¢1 1728 £7.9 R6.7 1.4 #2.5 8r,1
1546 727 241K 22.5 R2.2 1.4 75.7 M.R
pLLYS 737 c262 f1.6 83.5 73.5 77.9 A3.2
10 727 2230 83.8 0. R .0 0.7 Rb, 3
1619 £e-? 1€2¢ 6.4 12,1 32,7 Ra,9 95.1
1614 7 1753 96.1 1.4 83.6 91.9 95.8
1817 Al 2911 pr .3 f3.1 72.1 76.5 82.4
1628 BRI 180 82.3 R1.n £9.6 74.3 20.5
1634 72 1923 5.5 P3.R 73.0 78.0 24,0
1037 =fag 1521 L33 8.7 75.6 fn.2 R7.9
1640 "3 1586 %.,5 2. n.7 A7.2 93.5
1647 77 1515 97.5 92.4 B & 91.9 97.2
1779 77 1ne 100.3 93 8.2 95.7 100.6
1737 Ll 2280 T4.9 75.6 8.2 71.9 77.2
180! 727 1432 86.9 8.1 77.8 82.2 88.2
1811 727 2101 Ly 83.1 74.0 78.3 32.8
1821 7 1Fk4 97.7 92.2 3.9 91.1 96.5
1822 727 23an 87.1 Ru.q 75.2 80.6 86.9
1829 737 1675 89.5 86.1 76.0 82.9 #9.0
1852 58n 32 80.1 78.3 9.4 72.4 78.3
1855 =99 €9.6 62.1 60,2 67.3 7.0
1856 n-99 69.2 6R.3 60.3 6.7 71.3
1858 58n 1€8n £7.5 9.1 7.5 R1.9 LI
A 5-18 1907 707 1581 105.1 98,3 89.6 98.3 103,4
1914 727 157 92.7 .7 79.2 85,7 Q2.4
1915 580 1/ks 87. 86.3 79.9 82. 88.5
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E !E TARE ¥ (Con’t)
E g
‘ 3 Poe Date Time e Distance | BPEL SENEL A-level P-lovel PN MR WHIC D
; 2 ”n. s & o0 B M Me &
4 t
¥ [ =19 196 707 1782 W 922 n.s .8 9%.6 1018 9935 -3
1 it'.: 1’1. 7" ".. ’3-5 .0’ ”-: o: ”o‘ "o, ’ -’ -‘-.
. f };a’: ;g 1 % g; l:, 53 a: g; .’: -g:
1 1932 5% 18 M2 0o ‘n.s -9 0.8 919 BN -39
23 1938 14 1 %.9 - 8.0 10.9 5.2 %A 917 9. .2
o 1937 120 1572 101.7  95.3 - 81.7 9%.3 100.8 1035.80 102.) .1
n 1939 107 1616 108.3  97.6 90.0 °0.7 103.% 107.8 1943 -3.5
. - 1982 -0 10.2  $9.6 60.9 66.3 7.3 72,2 13.1 -2.0
) 1948 7 1037 .3 8.2 71.9 5.7 ll.a 83.5 8.9 -2.2
¢ 1950 127 2495 8.7 93.8 74.2 g.o [ 5.5 0.5 - .8
, 195 oc-9 1839 0.4 0813 78.% .0 .6 932 92.6 -2.8
200 8.0 84,3 13.9 79.2 5.4 8.8 ¥.0 .8
2008 100.6  93.4 9 95.4 101.0 105.5 101.6 4.9
. - 2008 70.5  70.2 $9.0 6.1 69.2 706 712.1 - .1
, 2916 93.5 88.1 71.2 T 91.1 9N.7 92.6 -1.2
, 2020 88.1 25,4 5.0 8.2 8r.1 07, 88.1 .
4 2026 92.4  87.8 79.3 06.7 93.3 95.0 93.8 -2.6
f 2010 102.3  96.1 8.5 94.5 100.5 103.0 101.3 -1.5
: 2033 79.5 15.5 66.2 13.5 %0.0 82, 82.2 -3.3
, 2039 93.9 91.4 83.1 8.1 4.3  95.h 958  -1.5
s 208 9h.6 99.% 8.5 87.6 94,1  95.1 95.2 .5
[ 2051 38.4 914 8.2 91.5 97.0 101.2 97.9 -2.B
2102 10487 97,7 99.9 9.5 106.6 107.8 105.3  -3.1
: 2119 9.8 90,7 8.0 " 9.7 97.2 95.h - .8
r 2137 93.5  fo.4 79.8 8.9 93.8 985 Qk.N 1.0
2139 98,7 j0.8 80.0 8.3 93.7 95.1 9A.8 - &
2141 95.1 9.6 g2.8 8.8 .9 96.9 96.8 -1.8
2144 102.3  95.% 87.8 96.4 101,86  10S.7 102.3  -3.4
2151 78.3 T2 64,2 70.2 75.5 80.1 718.2 -1.8
2158 90.8 8.5 79.3 5.2 91.5 93.2 92.8 -2.8
A 18 2233 95.8  91.9 2.3 re.8 9.7  97.2 95.6 -1.4
} 2247 100.8 o3, 5.8 9k & 99.6 102.5 100.3  -1.7
k 2311 94,6 93.2 ne. 4 90.2 96.1 96.1 96.7 -1.5
A 5-19 0642 pe-9 1795 90.4 87.4 77.0 83.6 89.7 89,7 91.3 .7
A 5-19 0707 DC~9 207 92.6 0.8 11.9 8s. 91.8 93.2 92.9 - .6
0745 720 150 99.5 Q2.5 2 92. 97.2 102.0 98.7 .2.5
9751 727 1468 96.4 9.8 .0 9.7 98.0 99, 98.9 -2.9
0813 pC-8 1951 78.1  9%.3 8s.2 90.3 9.7  99. 9.3 1.7
083k 707 2347 87.6 .2 75.7 %0.0 85.9 8.9 8.1 .7
0838 121 3135 1.0 80.2 72.4 76.7 2.1 82,5 8.8 .1.5
0846 De-8 1679 100.9  9%.9 83.3 91.1 97.5 100.6 99.0 2
0850 727 1744 23.9 89.6 0.2 8.1 94.5 95.8 9%.4 «1.9
0858 7 1967 85,9 83.7 76.4 81.3 87.4 88.1 880 -2.2
0902 127 1815 93.2 8.6 79.7 06.4 93.0 98,1 94,1 - .9
2908 | 3az-111 296¢ 83.6 85.5 17.3 5.0 88.6 90.3 90.4 -3.5
0926 | Je -Com 1119 85.7 83.9 76.0 8.2 A7.6 85,7 90.0 -3.0
0728 727 n 90.8  87.9 78.0 8.7 9.1 3.8 92.3 -1.0
0940 | Jet-Ctar 85.9  85.8 76.3 80.9 8.1 87.3 #88.1 -2.4
0957 R-91 78.3 TA.7 61.5 7%.9 80.6 81.9 B82.4  -3.6
0956 pC-9 1767 9N.0  BB.9 79.4 87.3 93.4 1 95.0 985  -1.0
1008 580 1736 8.8 85.9 78.8 80.5 5.8 882 87.6 1.4
1012 127 1755 95.1  90.2 82.0 88.9 95.7 97.5 96.4  -2.4
1534 pC-8 1679 99.2  62.7 83.6 91,8 97.8 101.2 98.0  .2.0
1537 720 1817 103.4 95.2 (1N 97.4 102.5 106.8 102.1 -3.4
1530 727 1648 93.4 89 80.0 86.3 92.9 94,0 9k, .6
1541 720 165k 103.%  96.9 89.7 98.% 102.9 106.6 103.8  -3.2
1543 727 1798 93.8  089.7 80.2 86.2 92.6 93.9 9.5 - .9
1545 DC-8 1589 101.0  93.% 85.1 931.6 99.6 103.3 100, -2.1 18,0
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TARLE V (Con't)
- A EE——
ate Time [V, Bistance] EMEL  SENEL  A-leved D-level PNIN mum mc ? ¢
”. e & o 40 e N me » sog
s-19 158 121 1657 9%n.E 9.6 .7 8.2 95.2 %9 9.1 -2.3 12,5
1551 127 1016 2.0 5.4 7.9 0.9 2.1 92.2 928 -~ .2 18.0
1352 | sac-112 1654 8.2 0.7 ”.2 ".2 %0.0 9.0 91.. - .8 18.0
1554 DC-9 1571 101.8  9s.7 0s.9 93.6 9.7 102.6 100.7 - .8 18.0
@ oE | B3 B R BT B3 meEs Ly il
. . 18, . ] . » - .9 -0
1609 727 1966 92.1 .1 78.5 5.1 9.4 92.5 32,6 - .0 28,
19 2119 98.3 93.4 [ ] 92.8 97.4 95.4 ~8.% 1.1 s
2128 845 032 7na 78.4 K] 85.7 6.1 -2.2 .60
2138 96.5  92.3 3.5 90.0 96.5 97.8 3.0 -1.0 16§
as 8.8 859 76.0 8.1 08.3 839 8. 1.1  11.%
2103 8.6 8k.3 75.4 79.5 85.0 85.7 &5.0 -1.1 17,5
2146 9.9 91.1 8. 87.§ 9.7  96.9 96.4 -2.0 14.0
5.19 2251 19.9 80.7 12.% 76.4 8.7 03.1 8.7 -3.2  15.%
2148 190.5  95.3 0e.2 96.3 100.1  104.1 101.6 -3.6 105
2301 76.6 17.3 67.9 1.6 76.7 *7.8 78. ~1.0 23,0
2321 1.6 78.1 68.2 72.4 78.1 79.2 719.% - .6 26.0
2336 8.9 85.1 77.€ 8.2 87.6 91.0 89.6 -2.1 16.0
s-20 0832 32.% ”, . e 87.q 93.0 95.6 ou.k -3.2  13.§
on3e W6 721.9 82.1 88.2 8.7 96. 96.1 -1.6 16.5
0836 BAC-111 163° 89.7 86.7 78.0 83.3 90.0 31.6 9i.5 -2.1 14,8
0855 727 1583 94, 90.5 80.7 86.9 93.3 95.2 95.0 -1.2 18,0
1004 BAC-111 1686 8u.1 82.7 72.2 7.8 02, ei.« ths 70239
1013 727 1813 88.5 £6.9 77.0 81.6 87.6 8d.6 839 a1l 22,0
1020 127 1528 95.1 91.3 82.6 8.0 96.0 97.6 97.2 -2.5 16,0
1030 DC-9 1817 .8 88.0 78.6 85.1 91.4 92,4 92,3 -1.6 16.0
1048 737 1967 25.5 84,7 73.2 7.9 831.5 8.6 85.1 .9 28.2
1051 720 1591 95,9 9.7 83.9 90.3 95.9 98.0 96.5 2.1 15.5
1102 DC-8 1429 V.2 .7 83.5 90.2 96.6 99.0 97,5 -2.8 12.5
1103 720 1418 1044 v1.6 91.3 99,3 1045 109.3 10%5.4 -k.9 8.
1418 | BAC-111 1536 %9.1 RE.6 77.0 01.9 88.1 89.0 89.7 10210
1421 727 1826 8,7 5.6 16.7 8.4 88.5 89.8 99, -1.1 17,5
1822 DC-9 1676 7.3 92,9 8.4 Q0.8 7.5 99.4 98.9 2.1 1.0
1436 77 1712 197.6 00,9 n.7 100.5 196.3  119.1 107.f -2.7 10.%
Thig v2-19 1606 95,9 U, A3.8 87.6 93.) 95.9  95.0 0 22,0
1448 727 1657 8.9 B8F 4 78,4 9.4 88.6 89.5 #9.2 -2.6  15.9
1452 T-39 23,6 2.0 73.4 7.6 83.9 95.3  8k.6 =2.7 13.0
1457 RS0 1612 7.k 7.1 ad 92.4 98,1 98.6 98.7 -1.2  16.3
1516 747 1559 3.2 95.F LT 61.9 98.4  100.7 99.3 -1.5 19.§
1522 727 1554 26,4 oy, ¢ Th,8 79.3 8s5.5 8%6.8 87.3 - .4 19,6
5-23 1103 720 1694 17,1 91,1 95,9 94,1 98.9 103.% 100.0 -1.5 8.7
1119 729 162) 1.1 LN 80.9 88,1 93.2 9.0 94,3 2.9 12§
1143 DC-9 2013 5.4 °5.1 76.0 8.6 66.4 8.9 6871.6 «1.5 19,5
1147 DC-9 2111 B7.4 °7.k 78.6 82.9 re.g 8.1 89.6 «1.7  16.§
1151 127 1785 85.3 86,9 77.4 8.4 e7.2 88.3 87.8 -3.0 12.5
1532 nC-8 1720 3.2 93.2 83.7 a7.2 92.8 73.3  93.% ~ .1 23.0
1545 vC-10 1537 92.6 92.1 R2.9 86.4 91.9 93.0 93.1 - .8 205
1556 727 2017 89.9 88.8 78.5 83.2 89.1 89.9 90.8 0 23.0
1558 pC-8 1702 5.7 91 1 82.9 90,2 96.4 99.4 97.1 -3.7 11,0
1600 727 1657 P7.4 8.3 78.2 82.5 8. a 89.1 89,3 1.7 13%.0
1602 o 1641 89.1 LLI] 7.8 75.3 Ro.R 1.8 B1.7 -1 31 18.0
1606 726 217 90.4 85.8 76.6 8.1 89.6 9.7 91.1 -4.3 9.5
1607 727 1902 %8 5. ¢ 76,4 80.6 86.7 88.2 87.5 -1 4 15,0
1623 727 1913 83,1 R2.7 72.2 7.1 81.4 82.9 03.1 .2 20,0
1625 707 2079 1.3 0.3 R2.7 90.1 94,0 97.5 95,3 -h,2  10.0
1655 127 1568 95,5 93.7 8.5 R8.9 95.4 96.6 96.8 -1.1 17.0
1656 BAC-111 2098 76.5 77.9 63.1 72.6 77.6 78.3  78.4 -1.8  17.5
1906 90.3 86.6 79.1 85.2 91.1 94,3 91,7 -4,0 11,0
1809 85,1 8u.1 73.0 77.2 83.1 8.7 8.8 L26.0
1812 87.2 85.5 76.0 82.3 88.3 91.7 89.3 -85 10,8
1814 89.0 87.1 17.9 82.8 88.9 90.1 89.§ -4.1  19.0
1817 96.7 0.5 R2.9 90.3 96.5 100.% ~7.1 -3.7  10.0
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E H l Tos Dete Tine ~VE Distence | EPNL ML A-lovel D-lewvel MM M mc D [ L
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3
2 2 ] 5.23 1818 11 8.3 7.5 0.2 7.3 16 819 -5 105
3
E A 5'23 ”-’ ”0‘ 1’.. .3-5 ." ”o. go. - .5 19.5
s 3 2008 77.6 7.0 3.3 13.0 ‘;.G ‘;.c .1 -1.8 16.5
: 2114 04.6 82.6 12.5 17.5 .‘ 5 N -9 235
213 8.5 -719.2 68.3 12.0 76. 77.6 18.8 9 23.5
21%0 11.9 716 - 68.5 12.1 . 8.0 0.6 -2.1 135
2148 3.1 82.9 72.8 7%.9 2 A 83 -.3 230
, . 257 ' Nn.9 85.0 5.5 19.6 Oz.o %.5 06.5 -1.6 21.0
E E 215 99.0 93.0 5.4 93.8 98.9 103.5 99.8 -3.7 9.5
~ & 5-23 22¢" 1.9 76.3 66.7 n.o 16.0 70.3 71.6 6.4 [ ]
f;, 221y 8n.e 86.1 76.1 .1 87.3 9.1 88 s -1.3 170
% 222 191,6 95.3 8.1 97.1 102.2 104.6 102.6 -3.0 11.5
g A c-24 1438 727 1757 98,2 22.8 3.3 90.8 97.8 99.5 98.9 «1.3 16.0
Y 1441 127 1480 97.3 2.7 3.3 90.7 97.6 99.0 498.5 -1.7 148
¢ 7 1455 727 1F3 8e,? ac ¢ 76.7 82.6 89.1 .8 90.0 -1.1  21.%
L 1573 ve-10 1799 93.7 L %9.3 9.7 100.9 101.9 101.7 -2.2 18.%
H 1615 787 1713 28,4 n4,% 8.8 90.7 96.9 98.7 97.9 - .3 2.5
M 1517 720 1673 1974 17N 93.2 112.0 196.7 11:.0 107.6 -3.6 12.0
N 1520 Drad 15Pn 2.8 5,2 R6.5 95.0 191.0  104.3 102.1 -1.5 1158
" 1527 pe-F 1799 101,¢ 2 86,2 92.% 99.3 132.8 101.5 -1.2 17.5
N it PILE ! 15€4 8.4 .. N 3.4 8.7 99, 91.1 - .9 15,8
4 143F pe-2 LT1R 103.4 R *1.% 96,0 191.9  1195.8 172.v -2.2  15.%
‘ 1847 1”7 1722 7.~ P 1.8 172,1 37,2 119.6 191.% -3.4  11.%
1c f 127 1P2% 95,4 k4 g2.2 f9,9 3.1 3.7 §6.9 -1.9  185.0
16 737 1521 92.F 21,1 7.9 7.7 93.0 93.8 3%.3 - .7 198
3 1633 De-9 17n°* 94,6 e 2.6 .1 95.% 97.1  96.5 -2.5 18.% ®
] 1606 727 1917 73.¢ 3.3 .,z 9.€ 5.0 96.3  95.€ =2.%  i3."
} 1637 727 1645 97.4 .7 4,1 91.3 98.5 99.9 99, -2.5 13.°
. 1438 De-9 1673 R .1 oL b 9.6 97.% 99.R 99, - i 20,0
B 1hu3 BAC-111 1729 LLR RE.7 7,2 3.R 89.6 89.6 91.3 -3.2 18
164 797 iy 116.,7 M4 1.3 100.4 15,5  199.7 106.3 -3.% 11.%
A LB 916 9,2 f7.7 7°.1 R34 8.5 90,5 90.1 -1.3 20.0
973 NAC-111 1703 80,8 °7.6 89.2 85,1 91.2 92.3 91.84 2.9 19.%
-l 77 1614, 191,2 ¥ .1 89.2 97.2 101.7 105.1 102.8 3.9 10.0
el "3 167¢ 94." 3.1 8.4 87.2 93. & 95.3 9k, R -31.3 18,3
4 46 727 1681 1.5 BR & 79.0 85.8 92.3 93.6 93.0 2.1 1¢.0
1015 727 2209 Rs .5 88.6 74.9 79.6 85.% 85.9 8.7 -~ .& 20.%
1017 Dr- 1754 93.1 R, 4 80.2 .8 93.1 9,1 93.9 -1.0 17.9
1046 rc-2 1558 170.6 9€.§ 85.4 91.3 97.%5 101.9 10}.0 -1.3 20.5
1059 723 1RAL 90.7 A7.1 77.1 83.1 48.9 90.7 9.7 o 20.9%
1146 A6.5 33.8 74.9 81.2 87.1 A7.8 88.2 1.2 15,0
Pk o= 1736 90.€ 87.4 77.9 8.5 90.5 90.9 N.5 - g 19.0
1174 727 1742 1.6 95.4 R9.7 97.€ 101.7 10%.8 1n2.2 -3, 131.%
110° 727 1589 96.8 1.3 R4, 0 90.6 97.0 08.2 98.0 1.4 17,5
1972 99.8 8.5 88.9 93.5 99,6 100.3 100.1 - .5 19.%
3 1608 737 1469 100.5 75,8 AT. 4 95,1 100.6 193.8 101.5 -3.3 13.0
f 1614 ™ 187R 93,2 Rg, R 80.5 .9 93.6 cs.8 9h.¢  -l. 16.5
1619 NC= s, 1438 73.4 89.€ 81.4 51,0 94.8 96.1 96,2 <2.7 13.0
1620 7°7 ifay 107.1  100.1 93.1 .o 166.7 109.9 107.8 -2.6 12.5
162 7 1416 LR LI S N 92.8 101.2 106.8 110,2 107,1 3.4 )%
1432 D=1 1395 97.% 3.0 f,0 90,1 97.0 98.7 9.8 - .9 1%.5
1034 9.1 92.2 R2.7 89.5 95.9 95.8 97.0 - .7 11.5
1641 R7.2 R6 .0 77.3 A1.8 87.5 R8.0 88.5 - .8 185
1648 DC=q 1407 92.0 88.9 79.6 86.2 92.6 93.8 9. -1.8 16.0
1
4 A §=06 1900 105.9 LA 92.9 101.5 165.0 110.6 106.7 -r.7 8.5
] 1905 103.9 97.1 80,2 97.6 103.3  107.3 104, -4.4  12.0
1912 90.2 88.1 79.2 84,7 0.9 91.4 91. -1.2 20.%
1900 106.0 98,7 92.5 101.2 105.2 11, 106.1 =05 8.0
3
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A e o

CLr g 5 o he ok L oadi o bl M Cai i aink ol ) 2 x
TAME V¥ (Con't)
Date  Time A/ Distence | BPNL  SENEL  A-lewvel n-wn PELN PHLTR PMILC D ']
”. N a4 A PN PN  PNES 4B sec
6-2 1501 27 1333 1.7 92.4 ;%1 ‘3.1 98.0 99.5 9.0 -1.8 15.0
1504 7127 1693 92.9 89.4 02.0 9 5.5 96.3 95.7 3.4 11.5
1523 ™ 16 : 50.3 94.3 .9 92.0 9.3 :oo.a 99.0 -2.0 17.0
1527 DC-8 162 9. 94.7 86.0 9.1 ”.i 100, 100.3 -2.0 16.0
1529 vC-10 1511 0.5 95.4 7.0 92.2 98, 100.3 99.6 -1.9 18.0
5 120 1512 ‘o.l 3.4 7.7 .5 ‘z.l 103. xoo.z - .5 13.%
1533 127 1365 7.0 3.0 748.3 .3 .0 8. 87. - .6 23.0
1535 | Bac-111 1773 5.1 lz.a 18.7 79.6 5.5 86.1 86.8 1.0 15.5
1527 580 1549 82.9 81, .7 76.3 82.3 85. 88,1 .2.9 10.5
153% 580 1580 83.0 82.0 75.7 77.% 83.0 84.6 84.2 .3.6 10.0
1540 DC- 1612 93.0 87.a 79.9 87.5 93.0 95.1 93.8 .2.1 1.0
1542 pCc-8 1515 93.5 87.6 78.4 85.9 91.5 98,2 92.5 - .7 17.%
3 1545 727 1622 95.0 90.7 82.3 89.0 96.1 97.5 97.1 2.5 14,5
1 1555 720 ny 103.5 96. 87.7 96.1 101.2 105,88 102.7 -1.3 17.5
1557 727 1570 93.8 89.¢ 0. 88.7 9%.8 95.7 95.4  .1.9 15.¢
. 1601 727 1528 95.3 90.8 83.8 90.2 91.2 98.2 97.7 -2.9 17.¢
£ 1604 127 1557 92,2 89.5 8.8 89.2 95.¢€ 9.5 9€.0 -3.2 1.
¥ 1€15 707 1590 107.3 99.9 93.7 102.5 107.1  111.4  107.€  -k.) 11.5
A 1622 127 13461 96.5 92.€ 83.3 88.¢ 95.€ 37.2 97.5 - .7 19.°
& 1627 DC-9 1652 98.6 93.2 84,1 91.2 98.4 99.8 79.8  -1.z 17.58
H 1629 127 1611 95.5 90.7 83.8 91.3 98.0 99.6 98,3  -u.3 11.¢
H 1631 BAC-111 1703 89.8 85.8 17.1 83.8 90.5 92.1 91.31  -2.3 18.0
- 1635 727 1568 9h. 8 8.3 82.5 90.5 9€.5 98.1 97.4 3.7 1.
3 1642 127 1639 97.2 91.8 8€.9 N7 101.1  102.8  301.6 .€.; 10.¢
H ‘-3 0636 720 1€ 98.4 93.0 34,3 91.5 96.8 1no, 99,0 1.3 15,5
H 0€39 pC-9 1824 91.0 87.9 18.5 8.0 90.4 21.2 91.7 - .2 1%.5 :
N 0€45 127 1611 89.4 86.2 16.2 82.9 89.% 30.1 90,4 . 7 17.5
¢ toy 2704 pr-8 1686 95.9 91.0 83.0 90.3 96.1 98.9 96.8  ~3.¢ 5.5 1
L 2711 -9 1740 88.1 Ba.4 78,9 82.% 88.2 89,2 88.8 1.1 1£.5
¥ 747 0C-9 1689 97.4 92,2 82.9 90.0 97.5 20,1 98.7 1.7 15.0
: Ky 720 1611 103.3 7.7 1.6 100.2 123.7 18,2 105.0 4,3 2.5
- 1753 127 1589 94.3 89.% 81.2 88.7 95.2 € .6 96.1 -2.3 13,0
2758 727 1609 90.3 87.2 8.1 83.9 90,3 . 02,2 1.0 21.0
: 1393 727 1568 92, 88.7 80.1 87.5 94,1 95. 4.9 .2.8 12.0 ;
132¢€ LC-9 1742 95.3 90.6 8.8 89.5 96.3 8.1 9T.4 2.8 13.5
1328 737 1560 94.6 90.7 80.7 87.1 93.9 16,2 94,8 - € 19.0
1342 bC-§ 1900 90.2 87.0 17.3 88.7 2.1 n2.5 92.2 2.3 11.5
13 -9 1869 93.3 88.¢ 80.2 87.5 23.9 6.0 94.%  <1.7 1.0
- A 137 215% 85, 83.5 73.1 79.1 8.1 8.0 86,1 - .2 22.. 1
ksl BAC-111 2263 85.4 8k.u 74,7 79.1 8u. 4 85.5 8€.2 - .1 23.5
1403 De=9 1785 88.3 8s.8 75.7 82.17 88.6 89.3 90.0 -1.0 17.5
1411 107 1626 105.9 99.13 02.2 101.0 105.7 108,7 106. -2.8 10.5
1414 720 2310 97.3 90.(¢ 82.7 91.0 95.7 99.6 9€, -2.3 13.0
14n? DC-8 2150 97.6 97.0 87.8 92.4 98.1 98.9 98.9 -1.3 1€.0
1455 727 1657 92.8 89.7 79.3 85.1 92.0 93.% 93.5 - .7 22.¢
1505 707 1712 103.7 96.6 89,1 97.6 102.7  3106.7 103.6 3.0 12.¢
1507 720 1728 97.2 94,0 85,2 90.6 96.4 98.6 98.5 -1.4 17.5
1510 727 1856 88,2 85.8 6.4 82.7 89.¢ 89.8 30.1 1.6 1.5
t-3 1900 101.5 95.0 88.¢ 9€.7 100.€  105.7 1C2.€ 4.2 9.0
1903 87.1  85.) 75.8 81.2 8€.9 Er.4 87,9 - .3 21.5 A
1906 94,1 29.1 79.7 87.0 92.7 95.7 94,1  -1.€ 17.6 3
1910 92.2 88.2 19.2 86.3 92.€ 91.5 93.4  -1.3 16.0
1919 93.4 89.7 80,4 8€.3 93.2 94,4 4.2 -1,0 20.¢
1920 9u 4 80.9 80.6 88.1 .4 95.% 95.2  -1.1 15.0
1921 100.4 9b,9 90.1 98.4 102.5  196.7 xog.o -6.3 7.¢
1924 87.2 Bu.7 75.1 81.7 87.9 89.0 88y .1, 15.¢
1932 1 92.8 89.4 80.6 88.3 94.3 95.3 95.0 -2.% 14.0
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TANE ¥ (Con't) t
Poe Date Time AC Distance | EPNL,  SENEL  A-level D-level PN  PRAN P D q
. e ) am JH?. e Me3 ras O see i
E A 63 1986 ;3.3 91.2 82.0 88.3 5.4 971 9.3 2.0 200 RE
: 1954 .2 31.0 8.2 :;.u 98.1 101. 98.% -3.1 1.0
1955 92.0 9.1 79.4 A 91.7 92, 92.7 - . 19.0
1956 95.3 9%0.9 81.9 89.6 9%6.0 97.2 96.9 .-1.9 1.5
1957 98.1 33.0 83.7 90.5 97.% zl.s 9.8 - .8 17.0 ]
2004 91.5 9.7 17.6 82.% 80.6 9.4  90.3 2.1 21.5
3 2010 105.0  97.6 89.8 98.6 103.7 106.9 1084.2 -1.9 16.%
] 2032 101.7 95.2 8s.2 93.4 99.3 102.6 100.3 - .9 17.5 R
2035 82.7 MN.s 1.7 71.0 83.6 8s. lu.z -3.1 18,0 ;
3 2047 1002  9u.9 5.3 93.6 99.3 102.1 100. -9 135 ;
3 2049 . 91.2 81.7 89.0 95.3 96.1 9.5 - .31 17.%
A 6-4 0636 707 1702 99.6  93.9 87.2 94.6 99.8 102.9 100.9 -3.3 10.5
0630 727 1536 94.8 90.1 81.4 88.4 gs.o 96.4 95.8 .1.6 12.0 -
0640 DC-9 1949 89.7 81.% 70.0 83.4 9.9  90.3  90.7 . .6 15.5
A 6-4 0717 720 2023 100.1  93.5 85.7 93.9 98.2 102.2 99.3 .1.1 1.5
: oT47 DC-9 1740 39.7  87.2 7.3 83.9 89.8 90.% 90.7 - .7 18.0
0751 127 1645 87.7  Ba.8 7.8 86.7 8e.8 880 87.8 - .3 20.5
0752 720 1,54 98.6  93.8 88.3 95,5 1c7.6 1048 1009 .58 6.5
27c8 127 1543 93.6 89,2 81.2 88.& 75.1 %.9 956 3.3 12.5
0803 737 148 91.5  88.5 77.8 8.5 90.¢ 91.3  92.0 .2 2.5
080é 720 1591 97.3  92.2 84,1 91.2 96.9 99,1 97.9 -1.8 11.5
0808 707 215¢ 99.8 935 85.5 23.8 98.5 102.€ 99.6 .2.8 12.5
0814 DC-8 2179 93.6 88,6 9.2 85.8 91.8  93.4 93,2 2 20.5
0822 107 1mn2 1044 984 91.1 994 103.9 1080 105.2 -3.¢ 12.0
1 0827 721 1373 91.5 88.1 79.4 86.3 92.% 93.8 932 .i.9 14,0
0836 127 1578 89.1  86.9 77.6 83.6 89.8 9.6 90,4 .1.5 16.5
083s 27 1578 93.8  89.3 81.2 87.8 9.6 96,4 95,5 _2.¢ 14.c
xs:g BAC-111 izgg 81.6 81.] 71.9 76.2 82.7 82.9 03.; -1.2 1g.c
1 . Y .2 . . . eQ. -1.4 .
1850 S; 1432 l?? 811 ;29 ﬁ9 393 “; 83.3 .é,e §22
1551 127 1578 92.3 87.9 80.1 86.9 93.7 95.4 98,2 _3.1 1n.¢
1553 727 1622 91, 88.3 18.7 85.83 92.1  93.3 939 .1.5 13.6
1600 727 1634 91.¢ 87.8 79.3 86.0 92.6 93.6 02,2 -2.6 11.%
1602 137 1508 95,5 91.0 81.3 87.3 94.3 96, 95.7  .1.€ 1€.0
1108 DC-8 1634 96.9 89.6 82.9 91.9 96.2 99.0 9€.2 2.5 12.¢C
1113 727 1611 93.7  88.7 81.1 88.1 95.0 35,9  95.6 -2.2 12.¢
. 1115 720 1466 98.7  92.8 8.2 92.1 97.8 100.3 9.6 -1.¢ 15.¢C
1117 737 1521 89.1 85,5 76,2 82,7 80.7 90.3 89.8 .).> 18.%
123 720 W78 98.0 91,9 85.5 92.9 98.1 102.4 98,9 .4 11.5
i13s DC-9 1689 98.0 91.9 82, 90.4 97.8  99.6 99.0 .-1.€ 17.0
1149 707 1573 106.5 99.2 72.9 101.6 106.4 110.6 107.0 -h.1 11,0
1155 727 1657 89.3 85.8 7.0 84,0 90.3 Q1.2 90,9 -1.9 1¢.¢
1231 727 1536 96.1  90.7 82.6 89,8 96.7 97.8  97.h  .1.7 15,0
1248 727 1812 Bk.4 83,4 74,3 79.0 85.2 86.1 859 .1.7 18,0
1408 | Bac-111 1509 86.6  B8i.s 75.8 81.2 87.7 88.8 V.4 .2.2 12.5
1420 727 1611 89.¢ B6.6 78,1 85.0 91.4 €1.4 92.6 -1.8 14,0
1423 127 1622 91.5 88,0 791 85.9 92.6 93.1 93,3 -1.€ 14,8
142k DC-9 1652 97.3  91.§ 83,2 9.1 98.0 100.2 99.& .2.9 1€.0
1431 727 1645 93.0 88.4 81.0 88.1 24,9 9€,1 95.3 -3.1 14,0
1433 880 1582 89.9 88.3 78.6 83.5 89.6 90.3 91.0 - .4 19.0
1506 720 1611 97.7  92.6 82.1 83.8 ob,6 98,3 98,1 . .§ 18.5
1507 707 1882 100.2 93,6 87.5 95,7 100.3  164.0 101.2 -3.8 14,0
1723 101.3  95.6 89.9 8.0 103.0  106.0 103.4 .L.7 8.5
1726 89.5 85,9 76.8 3.0 Ro.2 0.7 91,5 .1.2 17.0
1729 91,3 88.0 78.4 84.6 1.3 9:.0 g2.4 - .7 18.0 H
A beb 2009 93.5 89.0 2.7 88.5 94.6 95,4 952 .19 1.5 i
012 99.2 9,k 84,7 a2.1 99.0  100.7 100.8 -1.% 15.5 :
2014 95.5  93.8 844 89.3 95.3 95,9  9€.4 . i 21.0 3
2016 100.3 94,5 84,4 92.1 97.9  100.7 99,3 . .4 19.u ¢
2020 97.0  92.6 81.9 88.9 94.8 96,3  96.7 . 21.0
2023 9i.1 88.1 78.6 84,7 71.5% Q2.8 92.3 -1.4 18.%
‘ 2025 103.2 95.7 88.4 97.1 102.3 106. 4 103.1 «3.2 13.5
2033 100.5 95,7 84.8 92.2 98.9 100.6 101.5 - .1 24,5 :
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TABLE V {Con°‘t)

Lh )i,

Pos Date Time A/C Sistanoe | EPHL SENEL A-level D-level PHIM ML PNLC D L] i
P, ErNdB a8 dBA a0 PR PHAD PHdS as 20¢ -
T
A 6-7 ©703 s8¢ mz 81.6  85.5 76.8 79.4 5.6 89.5 87.1 -1, 17.% i
0707 o8 1664 N 92.7 83.3 90.8 6.7 99.9 98.8 - .9 16.5 g
07A8S pC-% 1781 92.8 88.1 79.3 86.9 93.1 9l.a 94.0 -1.5 171.5 '
0758 12% 1554 103.8 97.7 92.4 101.1 1042  108. 105.7 -5.0 8.0
0756 91.7 88.4 79.0 8.8 91.6 92.8 92.8 -1.1 21.0 3
3800 720 1764 100.5 9.7 87.4 95.5 99.% 102.9 100, 2.4 16.6
0803 127 173 8.9 86.0 76.6 83.3 89.5 90.4 90.6 -1.5 15.5
0807 707 1663 104.1 97.5 92.8 101.4 105.4 110.0 106.3 -5.9 8.5 Nl 1
0813 3 1534 ar 86.1 5.0 81.7 87.7 88.2 89.2 5 23.0 !
819 107 1582 0.6 93.9 85.7 93.0 98.7 99.9 99.6 -1.3 14,0 ;
0828 Lear 1621 91.2 89.9 81.0 85.3 91.1 91.8 93.4 - .6 20.0 i
0821 720 1332 109.0 101.8 95.8 104.6 109.1 113.8 109.6 -&.8 8.5 ;
0830 707 1890 101.3 as5.5 87.9 96.2 100.5 10k.3 101.7 3.0 15.0 . i
0832 0C-8 1680 97.5 92.1 1.7 89.0 5.6 99. 97.7 -1.9 16.% :
0835 727 1357 97.0 9.9 83.0 90.0 06.0 98.1 78,6 -1.1 15.95
o8uk 727 1333 82.¢ 81.0 70.2 75.3 1.4 82.4 82.¢ .2 24,0
UBUS 580 1855 86.7 24,6 77.3 19.6 85.5 88. 4 87.0 -1.7 1€.8
LEBU9 580 159¢€ 37.8 86.3 7%.3 30.8 2€.3 E5.1 8.9 -1.3 14,0
2451 £C-9 1701 92.4 89.90 78.9 8€.3 92.9 94.0 93.6 ~1.€ 1€.5
854 737 1534 94.€ 90.6 79.8 P71.3 93.48 9&.Q a5 - .3 23.5
L85 127 1871 28.7 85.5 76.9 82.7 89.. 89.7 90,3  ~1.0 18.9
09512 iAC~111 1703 86.1 83.8 75.7 80.2 86.7 87.8 87.7  -1.7 17.2
0y 24 BAC~111 1654 92.0 89.0 8C.9 86.f 93.3 4.8 a0 .2.8 15.%
0925 727 1478 91.1 89.2 79.6 an,? 91.2 91.8 92.1 -~ .7 1€.0
0934 720 1591 101.7 96,2 9.2 29.¢ 102.8 106.5 103,§ 4.8 9.C
0936 727 1657 93.4 88.7 81.5 88.¢ 95.3 6.7 95.8  -3.3 13.5
0941 vI‘C 334 82.5 80.3 72.0 7€.7 81.7 83.9 83.6 -l.4 7.5
94k 737 1560 87.9 85.2 75.4 81.3 87.5 88.3 88.8 - .4 18.0
1067 580 179% 86.5 85.3 78.% 80.2 85.9 89,2 87.7 -2.7 12.5
i1 pC-% 1703 97.5 91.8 83.€ 91.2 98.1 99.8 98.9 -1.3 14.5
112 727 1357 93.8 9C.1 81.2 87.¢ 9.9 96,5 96.0 2.7 18.¢C
101t FAC-1:1 1500 91,13 88.5 8].4 86.¢ 92.9 93.4 94,0 -2.1 17.7
1014 727 1381 71.1 87,5 78.2 84,8 91.€ 92.5 92.3 1.4 1€.¢
e 580 1540 88.° LU fn, o R2.6 28,k 31.7 Bg.5 -3.2 12.¢€
168" bC-9 2192 88,5 8%.9 77.9 84,1 90.5 90.5 91.0 -2.¢ €.
1233 727 1450 94,8 90,4 82.2 89.¢ 96.3 97.7 97.0 -2.9 12.°
1035 93.7 89.3 79.9 87.4 93.9 94.5 94,7 - .8 20..
1037 oC-8 1572 98,6 v3,2 83.0 91.0 a7.0  101.0 99.5 -2.4 15.%
1040 99.0 8¢.s 77.2 83.1 89.8 91.7 91.3 -1.7 1€
1780 94,3 89.7 a1.¢ 88.1 95.4 97.0 96.1  -2.7 4.0
1052 707 1774 102.4 95.3 87.5 95.8 101.7  105.0 102.2 -2.¢ 16.¢
1064 737 157 94,8 90,1 80.8 88.8 94,6 95.7 95.7 - .9 19.¢
1100 pC-9 1802 B9.0 86.3 7.1 B4 6 90.6 91,1 91.1  -l.2 15.¢
1104 727 1€11 96.7 91.6 83 90,4 97.3 98.¢ 97.9  -2.1 13.5
1106 uC-8 155 102.8 95.6 87.5 9.1 102.0  105,& 102.7  -2.7 1k . %
1108 727 1€2 101,56 96,6 86.2 62,3 100.3  102,0 101.9 . .% 18.0
1110 720 1617 103.9 97.6 92.8 101.3 105.0  109.1 105.9 -5.2 8.0
111% De-~8 1680 86.1 84.1 76.5 79.9 86.5 88,0 87.6 2.8 13.0
1120 107 1796 105.5 98.1 91.% 100.4 105.1  109.1  10f.0  -3.€ 11.¢
1125 737 1460 9:.7 88.1 78.0 24,8 0.9 92.0 92.4 - .3 17.¢
1127 580 1564 88.8 86.¢ 81.0 83.8 9.9 92.9 90.8 4.1 1.0
1129 DCc-9 1701} 92.2 88.5 7.7 84,3 90,8 91.5 92.3 .1 24,0
1138 86.5 84.3 73.9 80.4 86.0 87.2 8.4 - .7 19.0
1144 727 1634 88.8 85.9 77.2 8.1 Q0.2 90,9 90.8 -2 1€,
1151 DC-9 1740 93.6 89.3 80.6 88.1 94.% 95.8 95.5 2.2 13.¢
1156 727 1669 99.1 94,1 85.0 32.0 99.2 100.8 100.4 -1.7 14,5
1201 -9 1689 95.9 90.8 az.7 90.4 96.7 98,1 97.1  =2.2 15.0
1202 DC-9 1740 98.5 93.1 83.6 91.1 97.8 99.8 99.4  -1.3 8.7
1210 727 1547 97.4 92.3 94,8 a2.9 a9, 101.3  100.4 -3.9 10,0
-3&_ :
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TARLE V (Con't)
3 Pos Date Tine A/C Distance | BPHL SENEL A-level D-level PILN PHLIM  PNLC D
3 ~ re. EPMs @ a8 g PMIE  PNaB  Pmp G2
g A 6-7 1217 [Jet Star 1622 9n.1 92.6 86.3 91.6 97.3 98.0 98.1 3.9
? 5 1220 727 1587 94.3 89.9 84.4 9.5 98.0 99.3 98.5 5.0
) 2% 727 1657 97.3 92.5 £4.8 92.3 96.6 99.1 99.1 -1.8
3 1232 pC~9 1701 95.4 90.3 81.5 89.9 96.5 98.% 97.8 -3.1
c ¥ 1237 BAC-111 1654 90.2 86./ 8.0 84.6 90.8 9. 91.7 -1.1
¢ 1240 580 1505 91.1 80.8 1.8 83.9 S0.4 93. 9.8 2.5
x 1253 127 1706 92.8 88,9  B0.5 88.2 9%.3  95.2 95.1 -2.b
i 1311 580 1863 80.8 86.6 79.0 8.7 88.0 90.6 83.7 -1.8
g 1324 DC-9 1932 90.8 86.6 78.8 85.5 92.1 93.7 93.1 -2.9
L i 1325 580 1681 86.1 8k.2 18.9 81.0 87.7 91.0 88,2 49
S 1326 DC-9 1932 88.9 85.5 76.5 83.7 90.0 90.6 9%0.4 -~ .7
k 1329 737 1508 9¢.0 86.2 18.7 86.0 92.0 92.3 92.2 -2.3
{ 1340 DC-9 1839 92t 88.5 80.7 87.9 98,3 5.1 95.2 -2.3
> " 1308 727 1441 84, 8¢.6 76.9 82.4 89.1 9.4 90.0 -A&.5% .5
. 1343 DC-9 1791 92.¢ 87.8 78.3 85.8 91.9 92.5 93.0 - .5 .C
: 1351 580 1580 88.6 86.5 80.7 82.7 89.0 92.1 89.9 -3.5 .£
1355 T-39 1784 81.1 79.0 10.7 75.8 81.1 84.6 #83.1  -3.5 .z
14C1 vC-9 1735 92.1 88.1 80.1 87.4 93.7 94.2 9.z -2, .£
1403 DCc-9 2036 91.3 87.1 78.2 85.¢ 92.0 93.2 93.1 2.7 N
1408 727 1622 94,2 89.4 81.5 88.8 95.3 96.7 95.9 -2.¢ 5
1414 DC-8 1661 102.9 95.8 89.9 99.0 10k.1 107.5 104,85 -u.€ .0
1416 707 1672 105.€ 98.7 91.% 100.2 105.1  109. 105,86  -u.2 .5
1418 737 1574 95.6 90.9 82.1 89.2 95.3 96.2 9€.2 - .F .5
141G 127 v 1681 93.0 88.9 81.2 88.7 94.9 95.7 95.% -2.7 .5
Je2l DC-9 1839 89.5 85.0 76.1 83, $0.2 91.8 90.7 -2.3 .5
TR uc-8 1867 97.8 92.0 82.7 91.0 97.3 99.9 98.0 -2.1 .0
1428 B-80 253€ 85.3 80.8 71.1 79.0 85.5 7.3 87.5 -2.0 .0
1430 727 1657 97.9 93.4 83.6 90.5 97.8 99.3 99.% 1.4 .0
1432 nc-9 1810 92.0 88.3 79.8 87.3 93.8 §5.0 9k.4  -3.0 .
1437 pc-8 1751 99.2 92.9 84,7 93.1 99.0 102.% 99.6 -3.2 .c
1okl DC-9 1395 90.2 87.0 77.9 83.7 90.4 90.7 91.9 - .5 .8
1448 127 1382 93.8 89.2 83.0 90.3 36.0 28,2 97.1 el ¢
1458 Lear 1720 84,5 83.3 74,7 79.7 5.7 86.3 8€.8  -1.8 .3
1503 vc-10 1579 97.4 94.5 84,1 90.0 96.0 97.9 97.9 - .5 .5
1507 721 1785 87.6 85.8 10.3 82.9 89.1 89.7 90.0 -2.1 .t
1509 727 1578 93.6 89.6 82. 90.3 96.7 98.0 9€.9 -,k .
1511 727 1622 93.0 88.9 B1.4 88.3 94.7 95.8 95.3 -2.8 5
1513 580 1564 Bu.u 82.4 74,2 77.6 83.7 86.0 85,5 1. .5
151% B-80 2290 79.6 75.5 66.6 15.5 81.5 83.3 8.3 -3.7 3.5
1516 BAC-111 1670 88.0 85.6 17.6 82.7 88.9 89.5 Bg.5 -1.5 5
1518 T-39 1640 84,7 83.8 75.6 78.4 84.6 86.3 86,0 -1.f .
1520 580 1463 89.7 88.2 84,6 86.8 92.3 96,0 93.0  -€.3 .t
1524 707 1635 106.5 97,4 92.8 101.7 106.1  110.8  10€.7 -4.3 N3
1526 720 1631 98.7 93.4 83.7 %0.6 97.0  101.1 99.1 2.4 .
1529 T47 1885 98.6 92.8 82.% 88." 95.2 97.6 a€ .1 . W5
1530 LCy 1520 86.2 84,2 75.9 8.4 87.6 87.¢ 88.) . L&
1533 %80 1505 87.0 85.5 76.8 79.3 85.5 88.1 87.0 . .C
1537 DC-8 1726 97.1 9¢.8 83.8 91.7 97.4  100,0 97.¢ . .C
1540 727 13€5 1.0 87.4 77.9 83.8 96.5 9.7 9.7 . .r
1544 127 1669 93.7 89 € 80.4 87.8 94.3 4.7 95.0  ~1. .2
1545 720 17€3 98.9 92.8 87.2 95.3 99.0 101.5  100.0 2. €
1547 BAC-111 168¢ 89.7 85.8 78.2 85.0 91.7 93.5 92,6 -3, A
1549 DC-8 1581 98,4 91.7 82.7 90.9 96.8 99,7 97.8 1. .E
1551 s80 1717 88.5 87.3 81.3 82.3 88.¢ .% 99.8 -3, .
1743 726 16€2 101.2 94.8 89.1 aT.€ 102,7 15,4 1mi.3 o, .
1004 727 1578 92.3 88.4 79.8 87.i 93.5 ak € .l -2 .c
1456 121 1758 94,7 90.3 81.1 88.2 95.0 95.€ 9€.:C - &
1612 147 1484 89.5 86.. 77.4 8h,5 90.7 92,1 91,2 =2.¢ .t
1614 uce3 1594 98.0 92.9 Be. 4 G2.9 99.8  101.3 10C.€  -3.3 -
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TABLE V (Con't)

Pos Date Time A/C Distance | RPNL SENEL A-level
Pe. | sg 1] [ ()
A 6~1 1617 17 1589 97.5 92,5 83.8
1622 707 1830 97.0 90.9 [ LN ]
1625 127 1T 98,2 89.9 0.0
1627 7127 1526 91.2 88.6 79.5
162 BAC~111 1870 90.1 86.4 79.7
1633 0C-9 2036 93.3 88.4 81.0
1634 720 1706 101.6 95.8
1648 727 1459 99.1 98,2
1707 7271 1208 96.8 92.1 84.5
1728 707 1672 101.2 96.0 89.
1729 707 1743 105.9 98.8 90.
173 727 2000 87.4 85.4 75.6
1732 o¢-9 2073 93.13 88.6 79.4
1735 Jet Star 1806 90.8 89.8 81.%
1736 BAC-111 1830 92.0 89.3 79.9
174} 707 1617 99.2 93.3 87.1
1743 BAC-111 1720 91.6 70.4 81.7
1746 DC-8 1€52 100.7 of .2 85.9
1748 720 149] 17,7 8.2 12,3
1767 737 1676 t8.3 8c.4 7€ &
1% 727 153€ 56.2 91.7 83.1
1835 727 1416 96 .4 91.8 34,0
1gl- LC~9 1839 98.0 93.1 83,4
€1y 727 1333 7.4 94,5 5.2
.g20 c8C 1545 88.7 87.4 fn.g
1841 797 15€5 199.0  161.3 o€ .8
RLL BAC-111 1€23 7.7 RE.1 7€.6
1845 737 1448 85.8 85,9 75.8
1347 589 1549 88.4 87.7 80.5
1850 737 1460 a7.2 92.2 81.3
1904 720 1481 101.3 95 .4 87,9
1305 707 1712 102.3 95.8 91.9
1907 580 1904 87.5 86.0 79.2
1910 580 1534 89.% 88.2 80.8
1714 727 1389 91.0 80.3 78.4
1916 DC-9 1652 93.5 89.6 81.0
1918 580 1580 88. 88,5 83.4
1920 727 1268 93.1 89.4 80.7
1926 -9 1727 98.0 92.7 81.9
1928 727 1744 9.7 90.3 80.2
1929 99.9 9k . 4 86.3
1931 727 1547 96.3 9.7 82.4
1932 727 1311 100.0 95.% 86.1
1935 DC-8 1720 102.0 93.2 86.8
1937 pc-8 1504 105.6 98.1 89.7
1939 92.7 88.4 78.1
1944 5.1 90.9 83.3
1947 4,0 82.4 75.2
2141 91.2 87.3 78.3
2143 94.8 go.a 81.8
2148 89.8 5.9 75.3
2150 97.7 92,0 82.8
2152 92.0 88.2 79.2
2154 85.1 83.6 74,1
A 6-7 2208 101.7 35.6 88.6
2248 90.5% 1.3 716.7
2302 95.6 91.1 81.1
2309 908.4 92.2 83.6
2332 97.5% 91.9 84,4
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TAME ¥V (Con't)

s Pos Date Time v/ Distamso | EPNL SENEL  A-level D-lovel PN PEAM PMOIC D e
g re. o ) ) ) el MR PN O see
¥ .
E 6-2 1552 1 4350 0.1 787 68.2 73.0 8.4 g.s 81.3 .6 20.5
b 1610 1.1 2 1.0 68.5 77-8 u.z .1 T 91.3 3 30
b 1647 bCc-9 621 3.1 76.7 66.7 7. ".6 R.z zz - .5 28,0
1652 127 3480 0 81 75.0 80.8 .4 .2 2 -2 255
FooL s 720 4398 03.6 §3.2 74.8 02.7 8.7 9N 888 -.1.9 a0
E 1717 727 %000 75.3 13.7 gg.a 8.0 79.8 ®. 02.6 -89 3.5
1835 02,9 718.8 .3 74,8 9.2 830 8.9 -.9 18.0
} E 6-3 1415 pc-8 5659 78.6 7h.6 66.4 73.0 79.1 82.8%  80.0 -3.8 12.0
i 17 127 5523 11.7 ;s.s 66.0 71.1 7.2 ;l.x 8.6 - .4 21.0
1819 -9 3976 847 1.1 7.5 78.0 5.0 7.6 86,5 -2.9 1A.5
1827 195 11.5 69.3 7.2 0.2 8.0 8.5 -1.5 18.0
1516 107 8004 gz.z 85.7 77.9 86.1 :1.0 gs.s g.l -3.3  12.%
’ 1522 vC-10 A0S1 0.0 81.9 73.7 78.6 §.2 5.2 B 5.2 8.0
1524 17 4058 36.3 B3.3 78,4 79.6 B.s 87.7  81.8 1.4 10.5
1527 pC-~@ 3987 Ba.7  8K.5 77.8 81.8 .0 89.0 88.0 -83 12.0
1539 pc-8 3978 86.2 81.3 71.6 78.2 93.7 86.2 86.0 .0 20.5
1713 127 3782 71.6  73.1 63.4 61.5 32.1 72.5 a.z -.9 19.0
1761 797 3968 88.7  63.2 13.7 80.4 6.7  90.9 g -2.2  16.0
1821 127 4350 80.0 78.5% 66.9 71.8 78.5% 19.0 79.8 1.0 24 9
1824 127 3702 82.8  82.0 7.5 76.% 2.1 831 830 -.3 26.0
E 6-3 1934 20 %036 82.9  80.3 72.8 80.1 83.5 86.0 053 -3.1 13.5 1
1988 127 5194 76.8  77.2 67.2 12.6. 77.3  11.8  79.1 -1.% 18.% ]
i 2136 81,2 17.5 68, 70.6 7.0 8.2 187 0o 2.0
2146 70,9 15.0 64.8 72.0 76.2 1.8 T1.8 - .9 2.0
E E 6-3 2259 67.9  69.3 59.5 68.2 68,3 68,8 69.9 -.9 18.0
14 E 64 0802 720 %036 83.9 79.4 10.6 77.8 . 85.5 88,1 -1.6 18.5
0850 DC-9 5108 76.9  717.2 67.0 7.7 76. 7.5 19.6 - .6 20.0
0918 27 s .8 15,5 63.4 68.2 73.1 713.8 T3 e 335 i
0929 | BAC-111 5058 76.2  75.4 63.7 68.7 14.8 75.2 71.5 .7 34.0
1526 127 haos 7.1 15.9 63.7 69.1 5.2 16, 78.2 .1 28,0
1528 747 7113 81,2 17.8 67.6 73.4 0.3 82,5 B81.1 -1.3 19.5
£ 1533 720 3764 88.7 82.8 74,3 ez.a 87.4 1.1 ea.g -2.h 12.5
" 1543 800.9  80.2 68.7 73. 79.4 1. 8. - .6 22,0
¥ 1546 127 3024 71.6 71.4 66.7 13.6 77.8 11 81.9 -6.2 7.5 b
1547 727 4350 51.6 77.2 68.1 72.8 10.2 82 79.5 - 22.0
1558 127 5182 1.1 79.9 69.7 7.3 81.0 «0 819 a0 22.%
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TABLE V (Cen’t)

Pos »ate Tine A/C Distance | BPNL SENEL A-level D-level PMREN PHLIN  PNLC -] [ ]
. | - ] o« aBA 4 e ”mes ridd [ ses

r 6-1 2023 .8 0.9 9.0 76.4 3.7 655 8.0 . n.s

2101 ([ 80.0 12.% 6.9 lz.o 1.5 95.6 -3.2 12.0

2103 92.1 85.2 11.5 5.9 90.0 ;0.7 91.0 -2.6 11.0

2189 70.6 76.8 63.0 10.8 75.8 79.9 88 -9 23.5

r 6-7 2200 83.5 79.7 . 65.7 75.9 82.0 85.6 83.2 -2.1 19.5

6-8 1035 78.1 7€ .4 67.6 73.8 19.5 80.9 79.9 2.8 16.0

1043 85.3 79.5 12.6 80.3 85.1 89.0 86.1 -3.7 12.0

1051 79.4 78.3 70.0 .7 80.6 82.5 81.6 -3.1 13.5

r 6-10 19%9 81.6 81.7 70.9 75.0 80.5 01.5 82.9 A1 22.9
2046 70.1 78.3 67.7 72.4 77.1 71.9 80.3 -6.8 4.5 ’

2058 87.% 86.2 75.6 79.6 85.7 88.8 87.4 -1.3 22.0

6-10 2207 78.5  19.2 60.1 73.5 78.2 78.9 791 - .8 27.0

r 6-11 1852 70 Dl 78.0 7.5 €7.6 78.7 82.1 83.7 85.2  -5.7 1.5

1554 EAC-211 W 73.9 75.2 68,7 69.3 8.8 76.0 17.9 2.1 14,5

4 €-11 1904 De -8 “137 86.8 8:.2 71.6 19.5 85,7 89.1 88.6 -2.3 16.5

199¢ 725 £ 73.2 13.2 €5.17 71.4 78.0 79.6 80.0 -6.4 6.0

13i. ~r? win? 92.1 85.5%5 78.2 86.5 90.0 95.9 92.1 -3.8 10.0

Lals 27 LRI 76.0 73.2 70.9 77.1 80.2 83.7 85.2 -7.7 3.5

151 72 1013 82.6 8.2 71.7 1T.0 82.6 82.6 85.4 0 21.0

152 76.3 73.5 67.7 75.3 79.2 80.8 881 4.5 6.0

1941 €6.1 83.4 2.8 80.5 87.2 89.2 88.8 3.1 15.5

1944 81.5 78,1 72.0 78.1 81.9 !a.? 85.6 -2.2 13.5

194¢ 70.2 78.€ €7.% 72.2 77.6 78.6 80.5 € 24,0

1347 91.3 78 9 67.¢ 71.6 80.0 80.1 82.2 1.2 27.0

st 31.3 81.2 70.8 17.1 83.5 8u.7 85.2 -1.4 20.0

PPN 84,8 81.% £8.5 78.0 80.3 82.8 8z.8 2.0 32.5
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taken at the individual sites. 1In identification, no attempt
was made to distinguish between the various models of 707 and

DC-8 type aircraft or to distinguish between turbojet and turbo-
fan models.

Distance information was established from the photographs
after identification of the aircraft and from knowledge of key
édimenslons of the aircraft. Photographs were taken at the ground
position essentlally at the point of closest approach of the
aircraft to the observer.* Although distance information is
reported in four significant figures in Table V, accuracy 1is
limited to the order of +5%.

For the measurements, the distance from the ground observer
to point or closest approach is equivalent to the slant
distance which may be defined as the length of an 1imaginary
straight line passing through the point of interest on the
ground and the aircraft flight path, which forms the
hypotenuse of the vertical right triangle whose legs are
normal to the flight track on its taneent. "The slant
distance and distance to point of closest approach are
nearly equal recause of the relatively small descent

angles 1nvolved.




The noise measures tabulated in Table V are identified
as follows:

Measure Unit Meaning |
EPNL EPNdB Effective perceived noise level calculated
in accordance with FAR Part 36.%/ o

The EPNL 1s equal to: EPNL = PNLTM + D.

SENEL 4B Single event nolse exposure level as .
defined in Reference 5 with the exception
that the summation included only the
upper 10 dB of the flyover noise signal.*

A-level dBA A-veighted sound level as specifiled in
USA st7ndards for sound level meters,
s1.4.L

D-level daBD D-weighted sog?d level as specifled in
SAE ARP 1080.%/ For many flyover signals,

the followlne approximate relationship holds.
PNIM = D-level + 7

PNLM PNdB Maximum perceived noise level as defined in
FAR Part 36.
PNLTM PNAB Maximum tone-corrected perceived rioise

level as defined in FAR Part 36.

PNLC PNAR Composite perceived noise level, computed
from the highest levels reached in each
of the one-third octave freauency bands
irrespective of time.S.

D dB Duration correction as defined in TAR
Part 36.
d sec Duration time as defined in FAR Part 36.

SENIL 1s defined in terms of integration {summation) from
a threshold nolse level approximately 30 4B below the
maximum level. However, intesration over only the upper
10 dB results in values that typically differ by 0.?698
or less from values based on integration over 30 4R, <

—5h-
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Mean ZPNL and NEF values calculated from the measured
nolze data are given in the later part of this section. The
mathematical basis for calculating tkese noise values is
summarized in the first part of this section.

A. NEF and EPNL Equations

E M -
[ £
IV. EPNL AND NEF COMPUTATIONS AND COMPARISONS

The noise exposure forecast procedures yleld estimates
of the nolse exposure based upon consideration of the noise
levels, expressed in EPNdB, the number of noise intrusions
and the time of day in which the noise intrusions occur. The k
contribution to the NEF value at a given position for a given
day for a single flyover event, i, may be expressed as follows:

[P N

NEF(1) = EPNL (1) + 10 log K(1) -88 (Ea. 1)
where §
EPNL(1) = effective perceived noise level produced by fly-
over (1). :
K(1) = constant determined by the time of occurrence,
where,
K(1) = 1, for times between 0700 to 2200
K(1) = 16.67 for times between 2200 to 0700.

When a number of nolse intrusions of differing levels
occur during the day, the noise exposure forecast value for a
given position and day may be expressed as:

N
NEF = 10 log ] antilog NE%%EL (Eq. 2)
i=1
Fr N
or, NEF = 10 log | antilog| EENE(1) ;010 log K(1) _88
1=1 (Ea. 2a)

~55-
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where N = ND + NN :

N

D number of events between 0700 to 2200

NV number of events between 2200 t¢ 0700

For the rather special case where the same noise level
is produced by a number of events, Equation 2 becomes:

NEF = EPNL + 10 log [ND + 16.67 NN] -88 (Ea. 2b)

As can be seen from Equation 2b, in particular, the NEF
values are significantly affected by the number and time of
the noise occurrences as well as the nolse level.

In determinine the changes in nolse environment due to ,
the changes in approach procedures at DTW, the changes in noise {
levels and the corresponding change in NEF values are of
primary interest. The large variability in the number of IFR
approaches on Runway 21R may be considered to be an uncontrolled
"random" test variable, which, thrcugh its influence on NEF
values, might well obscure NEF changes due to changes in ncise
levels. Thus, to prcvide meaninpgful comparisons of noise
exposure between test phases, one wishes to determine "mean"
noise levels, for the various test days and test phases., The
various mean noise levels can also be used in adjusting "raw"
NEF values to account for flights occurring between 2400 and
060C that were not measured. From mean noise level values,
one can also establish the differences in NFF values which
result from differences in nolse levels, un-obscured by the
wide variation 1in number of events ozcurring during particular
test periods.
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In determining mean noise level values for NEF computations,
the "energy mean" value will be of primary interest, reflecting
the fact that the sound pressure noise levels are expressed as
logarithms of the sound pressures involved. The energy mean
value, EPNL,, (termed "mean" throughout the remainder of the
report) can be defined as:

N
EPRL = 10 log & | antilog EPNG(1) (Eq. 3)
1=1

If the mean EPNL is first calculated from all the nolse
events measured dvring a certain period during the day, the

NEF value may then be estimated from Equation 2b, using EPNL
from Equation 3:

NEF = EPNL + 1C log [ND + 16.€7 NN] -88 (Ea. 2¢)

The above expression will serve as the major equation for
calculating NEF values from the experimental data.

The standard deviation is a commonly used statlstical
measure of the variability of a distribution of numbers.
The standard deviation for EPNL, s, may be defined as:

~

\
N 2 [N 2
E i EPNL (1 1/2
! \antilog _ﬁg%i_l -\ antilog ——Tﬁi—l— /
log 41 + N{N-1) ®
N
% } antilog Ez%%ill
P
N 1 (Fa. )
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Al.though not of immediate interest, but likely to be of

concern in other analyses of the nolse and distance information,
the arithmetic mean of the EPNL values may be defined as:

EPNLave = EPNL (1) (Eq. 5)

Z|=
IS e IR

The mean level (Eq. 3) will always be equal to, or greater
than, the arithmetic mean (Eq. 5):

EPNL > EPNL__

The standard deviation for the arithmetic mean, s, is defined
as:

N N h
Loy [eenany) 2 - | pERNL) | 2 V2
1 1
s = - N(N-1)

- (Ea. 6)

To illustrate the differences between values computed on
an energy or arithmetic basis, the following table shows the
mean values and standard deviations computed for four noise
levels of 90, 94, 96 and 100 EPNAB.

Quantity Value Favation
EPNL 96.4 3
s 2.8 b
EPNL, 95.0 5
S 4,2 6
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B. Mean Nolse Levels

Table VI 1lists the mean noise i2vels, calculated in
accordance with Equation 3, for each day at each position.
Mean levels are also listed for each phase of measurement at
each position. Also shown are the mean levels at each position
during the two phases for: four-engine jet aireraft, two- and
three-engine jet alrcraft and propeller aircraft. The table

also 1lists standard deviations, calculated in accordance with
Equation 4,

The mean noise levels for each day are also shown in
Fig. 6 together with the standard deviation for each day.
The dashed lines in the figure show the mean values for the
entire test phase at each position.

At position A, note the very small difference (0.3 dB)
between mean EPNL values for the two measurement phases,
Also note that the differences in mean values "t position A
were also quite small for the four-engine jet aircraft (1.0 dB)
and for the two- and three-engine jet aircraft (1.3 dB).

C. Daily NEF Values

NEF values, calculated from the mean noise levels in
accordance with Equation 2c¢c, are tabulated in Table VII and are
also shown graphically in Fig. 7. Table VII lists two sets
of NEF values. The "raw" values are based upon the mean noise
levels and the observed number of flights during the
observation periods from 0600 to 2400. "Adjusted" NEF values
are also shown; these values reflect adjustments for the IFR

landings on runway 21R occurring between 2400 and 0600 which
were not measured.

-59-
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TABLE VII

DAILY NOISE EXPOSURE FORECAST VALUES

Test Phase | Period NEF Values
RAW ADJ RAW  ADJ RAW  ADJ RAW  ADJ
B
Initial 5-18 32.% 36.7 21.4 25.7 18.0 22.7
5-19 32.7 36.2 25.9 31.2 22.6 28.3
5-20 32.5 36.7 | 23.2 27.1 | 22.6 26.5
5-23 28.1 28,1 | 18.2 18.2 | 16.3 16.3
5-2U 33.5 33.5 | 26.3 26.3 | 25.5 25.5
5-25 37.4  40.9 | 25.7 29.8 | 28.8 32.2
Ave® 36.8 27.8 27.5
]
A 6-3 36.1  37.8 | 19.5 21.6 | 18.6 20.5
6-U4 30.6 36.4 | 15.3 21.4 | 12.1 18.0
€-5 34,5 34.5 18.0 18.0 18.2 18.2
6-6 33.0 33.0 | 19.0 9.0 16.6 16.6
6-7 35.6 37.2 | 20.2 22.2 19.1 21.4
6-8 19.5 19.5 1.9 1.9 6.7 6.7
6-10 25.5 25.5 10.7 10.7 11,2 1l1.2
€-11 27.7 _Q7.7 12.7 12.7 4.4 14,4
Avetr#® 34.9 i 19.5 1.4 17.6

* %

"En.rgy" average for six days.

"Energy"

average for seven days for positions A and D,

exciuding data for 6-8 and 6-9; averages for two days

only at Position E, &.d for five days at Position F,

excluding data for 6-8 and 6-9.
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The number of IFR flights between 2400 and 0600 and type
of aircraft were determined by review of FAA traffic control
"flight strips". The adjustments take into acconnt both the
number and the type of aircraft.®* It will be noted that
even though the number of approaches during 2400 and 0600 was
small, the adjustments were sometimes significant because of
the high weighting assigned to night flights in the NEF
calculation procedures.

D. Mean NE¥ Values

Table VII also 1lists mean NEF values for the two test
phases., These means are calculated in accordance with Eauation
2, but include NEF values only for the days 1n which there are
appreciable number of IFR approaches on runway 21R. Thus, for
the initial phase, the mean value is based upon six days
of measurements, omitting the almost neglible NEF values for
May 21 and 22. On a similar basis, the mean NEF value for
Phase A is based on several daily NEF values, omitting data for
June 8 and 9 when very few nolse events were noted.

* Noise levels were estimated for individual flleghts between
2400 and 0600 by assuming, first, the mean level observed
for all flights during that day, and then adding to this
value, the difference between the mean value for the test
phase and the test phase value for the type of alrcraft
involved. Thus levels were adjusted to account for
differences 1n noise produced by four-engine, twc- and
three-engine jets apni propeller aircraft.

6=




V. COMPARISON OF NOISE LEVELS AND NOISE
EXPOSURE BETWEEN TEST PHASES

The most direct comparison of differences 1in noise
exposure due to test conditions is in terms of the mean
noise levels observed at the different positioy . This
compariso' largely avoilds variability introduced by the dally
variations in the number of flight operations. However, a
meaningful comparison of adjusted NEF values may also be

obtalned when the values are adjusted to a common volume of
operations.

Figure 8 compares the mean noise levels for the two test
phases. In thls figure the mean nolse levels from Table VI
for each test phase are plotted as a function of the distance
from the runway threshold. ‘Measurement positions may be
identified in the figure.) The figure shows the very close
agreement in mean noise levels (within 0.3 dR) observed at
position A.

To illustrate the typical variation in noise levels for
aircraft following the 2.8 degree glide slope at a constant
thrust setting, two curves have teen drawn through the nolse
levels at position A. 1In the figure, the difference between
the curves 1s shaded. The upper curve assumed that the EPNL
values decrease at a rate of 9 EPNdB per doubling of distance;
the lower curve assumes a decrease of 11 EPNdB per doubling of
distance.

Intersecting the two curves are horilzontal lines bracket-
ing the effective perceived noise levels measured at positions
B and C in the initial phase and positions D, E and F in
phase 8. The difference between the two ho:!zontal shaded
areas represents, approximately, the reduction 1in nolse levels
between the test phases.
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At distances from the runway threshold 90,000 ft and
greater this net difference 1is approximately 6 EPNAB. This
value 1s slightly greater than that expected from a typlcal
EPNL versus distance curve, considering a simple change in
slant distances from 2400 to 3400 ft AGL. Hence the test
noise level comparisorn shows net noise reductions that

slightly exceed simple estimates based on previous noise level
irformation.

To reduce variations jn NEF values due tc test differences
in volume of operations, a set of "equalized" NEF values has
been computed from the NEF valu=s of Table VII. These values
are listed in Table VIII, and are also pnlotted in Fig. 9 as a
function of measurement distance from the runway threshold.

TABLE VIII
COMPARISON OF "EQUALIZED" NEF VALUES
Position Test Phase NEF Value
A Initial and A 35.9
B Initial 26.0
C Initial 26.6
D A 20.4
E A 18.1
F A 19.9
—

The equalized NEF value for position A is the mean value
for the two test phases. Eaqualized NEF values for the remalning
positions were computed by adjusting the mean NEF values for the
position (as listed in Table VII) by the difference “etween the

-67-
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rean NEP value cbserved at position A (over the same time
period) and the equalized NEF value at position A.%

In Pig. 9, the NEF values are bracketed by a curved

shaded band. In addition, near-horizontal bands intersect the

curved band to indicate probable NE¥ values during level flight

portions of the twoc approach procedures. The negative slope
of near-horizontal bards reflects the gradual reduction in
noise exposure expected to result from the reduction in

nunber of observed overflights at increasing distances from
the runway threshold.

From the presentation of NEF values, as described above,
the difference in NEF values occurring at distances of

approximately 80,000 ft from threshold or greater is slightly

greater than 6 dBR. This difference is in gcod agreement with

the difference in mean noise levels, depicted in Fig. 8. Thus,
both mean EPNL and NEF values, equalized to remove differences
in volume of operations, show a consistent reduction of about

6 dB resulting from the increase in ILS intercept altitudes.

For example, the mean adjusted NEF value at position A for
the two days at which measurements were made at position E
is 37.2 (the "erergy" average of 37.8 and 36.4). The
difference between 37.2 and the equalized NEF va’ue at

position A, 35.9, 1s 1.3. Thus, the equalized NEF value
at position E is 19.4-1.3, or 18.1.
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APPENDIX
DATA ACQUISITION AND RFDUCTION INST AUMENTATION

This appendix describes the data acquisition equipment
used in the field and the instrumentation used in the
laboratory for data reduction. Individuai paragraph references
are keyed to pertinent sections of FAR Part 36.

Bl hot 18 S N
.

R

A. Nolse Measuring Equipment

Each measurement station had self-contained recording
capacity, with the instrumentation indicated in 7ig. A-1. The
system consists of a Bruel and Kjaer Type 51i4l, 1/2-inch
diameter, condenser microphone, a Bruel and Kjaer Type 2619
preamplifier (or Hewlett-Packard 15108B Preamplifier), a
Bruel and Kjaer Type 2203 Precision Sound Level Meter, and
a Kudelski Nagra III Tape Recorder. An Electro-Volce Model
355 Wind Screen was used over the microphone at all times.

A36.2(b)

The basic system response falls within the specifications
of IEC Publication No. 179 "Precision Sound Level Meters".
The response of the complete system was well within the
tolerances specified in I[EC Publication No. 170 as to sensi-
tivity to a constant amplitude, sensibly plane progressive
sinusoidal wave. . A36.2(c)(2)

Field calibrations of the system were performed before
and after recording alrcraft noise. The overall system response
was verified by use of a 1,700 Hz sinewave osclllator driving
an insert resistor at the input to the microphone preamplifier.
Overall acoustic sensitivity of the system was obtalned
through recording the output signal of a Bruel and Kjaer Type

A-1
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4220 Pistonphone Calibrator on the tape recorder through the
system. Amblent nolse levels and system electrical background
noise were also recorded. A36.2(e)(2),(3)

In addition to the basic meteorological data, obtained
from the ESSA weather bureau at Metropclitan Airport, individual
measurements of wind speed, temperature, and humidity were also
made at each nolse monitoring station. A Weksler 315-1 Slirng
Psychrometer and a Dwyer Windmeter were used to obtain these

data. A36.3(b)(3)

B. Nolse Analysls Equipment

All noise measurements were analyzed by a real time
spectral analysis system. A block disgram of thls system is
shown in Fig. A-2. The primary elements consist of a Hewlett-
Packard Model 8054A Real Time Audio Spectrum Analyzer, under
control of a Digital Equipment Corporation Model PDP-8 Computer.

The tapes were played back on an Ampex AG-350 tave deck.
For each of the three Kudelskl Nagra III recorders there
exists a correction spectrum which enables the computer to
correct ihe signal, recorded on that Nagra and played back
on tne AG-350, to a flat response. In order to make maximum
use of the avallable dynamic range a preemphasis filter was
employed to attenuate the low frequencies. The inserti m loss
curve 1s presented in Fig. A-3. Along with the computer sampl-
ing, a graphic level record is made of the tape. This
enables the operator to select starting and stopoing points
of the analysis and to determine where to select a sample of
the background noise. A36.2(4)

i
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During the course of the analysis a sample 1s obtalned
every 0.5 seconds at the cutput of the 24 consecutive 1/3-
octave bandwidth filters.
to 10 kHz.)

(Center frequencies are from 50 Bz
The time sampling interval 1is derived from a
l-microsecond crystal clock and the accuracy of determining

the 1/2-second intervals is within 5 microseconrds. For each

of the 0.5 second samples, approximately 30 milliseconds 1is

required to read out the 24 1/3-octave bands, well within the 50

millisecond requirement. In a given frequency baud the time for

uata transfer is 1 millisecond, well under the 5 milliseconds
permissible. A36.2(5)

The spenrtral analysis system exceeds all the requirements
of IEC Publication No. 225, "Octave, dalf-octave, Third-octave
Band Filters Intended for the Analysis of Sounds and Vibrations".
The analysis system further meets the reaulrements on dynamic
response, crest factor, linearity, dynamic range specifiled in
Part 36. The resolution of the overall system is 0.1 dB.

The overall accuracy of the system is +0.1 dB in terms of out-
put level with respect to input signal.

The values of several welghted nolse levels are computed
for each 1/2-second sample. Important spectral information
and a summary of the weighted functions, their 10 dB down
duration time and integrated values are orinted by the
computer, as sheown in Fig. A-U4,

C. Calibration Procedures

Microphones - Absolute sensitivity of the condenser
microphones was determined through use of a General Radlo Type
1559-B Microphone Reciprocity Calibrater. A36.2(c)

A-6
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173 OCTAVE BAND CENTER FREQUENCY
50 63 ] 100 125 160 200 2% 3is 400

X TR LR P R Y AP R P Y YA R Y L DR Y Y L D P R T Y Y YL Y L Yl PR Y L Yy LYY

MAXIMUS VALUES
67.8 6649 64:.3 18!  T1.9 71.8 Q.1 123 639 T1e9

.9 8.0 & .6 Mo T73.2 171 TTex 72.3 79%.9% B.q
9.1 497 o09es ssaem

AT PNLT MAX
SERER  BeERE  FEEET  SARRN 66.6 6861 43. 6 665 67.9 6648

67.4 67.2 67.8 67.8 73.8 774 Tie A Tie? 75.2 65.8
&68.1 49,5 eeess  seeen

NOISE LEVFL OSULMMARY

MEASUKE TIME MAX 19D3 DUR INTEGKAL

A~LEVEL 22.5 83.8 1645 91.5
D-LEVEL 22.5 9049 155 98.6
PNL 225 95.4 15.0 103.8
PNLT 22.5 97.4 15.0 105.7
TONE 18.3 2.7 (20080 HZ BAND)

PNLC &= 96.9 EPNL = 95.7 SINDL = 921.9%

A7S

173 OCTAVE )AND CENTER FREQUENCY
58 63 8e 100 125 168 200 258 s 490

YT YT R YRR AR R Y PRI YR E Y LR Y Y SIS L R P L R L X XY R L R R R L LY 22 4 P XX %)

MAXIMUM VAL LUES
61.6 65.7 werne 68.2 78.9 6.7 8.9 67+ 6 67.2 65.6

6S.4 63.9 6.7 636 6.6 62.2 62.3 63e . é0.8 56.3
46. 4 36.7 #esss edde

AT PNLT MAX
8888  BARAR  RRINS 68.8 9.2 68.0 Ly 67+ 6 64. 4 66.3

64.8 63.9 5249 63.6 6.2 61.9 #1.7 61.9 9.1 $4.9
44.6 35.9 *sens  sases

NOI SE LEVEL SUMMARY

MEASURE TIME  MAX 10DB DUR INTEGKA.,

mwwosas eecvooedoaanse ceossesew c“eovesaen

A-LEVEL 19.% 73.1 22.5 84.0
D-LEVAL 25.0 7.1 22.0 89 .8
PNL 19.5% 85.1 20.5 95.6
PNLT 19.5 86.9 20.5 96.1
TONE 185 1e6 (3150 HZ BAND)

PNLC = 8646 EPNL = B86.1 SINFL = 34.0

FIGURE A-4, SAMPLE OF COMPUTER PRINTOUT
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Sensitivity as a funetion of frequency was determined
through the use of a Bruel and Kjaer Type 4142 Microvhone
Calibration Apparatus. This equipme.t consists of an
eiectrostatic actuator and precision cavity. A General
Radio Type 1304-B Beat Freauency Audio Generator is used
to drive the input of the electrostatic actuator. The out-
put of the microphone 1s recorded on a General Radio Type
1521-A Craphic Level Recorder.

The directivity pattern for the microphone is a functlon
of the geometry of the microphone. Dlrectivity pattev-s for

a Bruel and Kjaer 4133 Microphone have been verified in our
anechoic chamber.

The free field inserticn loss int "oduced by the Electro-
Voice Model 355 Windscreen has been A :termlined by comparilson
of the outputs of two identlcal micranphone systems, one wilth
w’ndscreen and one without, as exposed to an audlo sweep
frequency presented in an anechoic chamber. OCver the freauency
range from 45 to 11,200 Hz the insertion loss provided by this
windscreen is zero to 4,000 Hz, 1 dB at 8,000 Hz, and 1.5 4R
at 12,C00 Hz. A36.2(c)(6)

Sound Level Meters - The Bruel and Kjaer Type 2203 Precislon
Sound Level Meter employed in the field measurement system
provides both an amplifier and a precision attenuator between

the mlcrophone and the tape recorder. The frequency response
of che sound level meter has been obtained by recording a
sweep freguency over the range from 45 to 11,200 Hz and
recording the output of the sound level meter on the level
recorder as described under the microphone calibration above,
A1l systems show the frequency response characteristics to be
well within the tolerances spz2cifled by IEC Publication 179.

A-8

R R T




A separate evaluation of the accuracy of the attenuator
ir. each sound level meter was obtained by applying a constant
input voltage at the input of the sound level meter, while
observing the attenuator outrut voltages for various settings
wlth a digital voltmeter. 1In all cases the attenuator inaccuracies
were found to be less than 0.1 declbels Ampex AG-350.

Tape Recorders - Each Kudelski-Nagra III tape recorder is
individually evaluated in terms of 1ts frequency response
and dynamic range capability. Fach of the tape recorders if
modified in such a way that no gain adjustment on the recorder
is possible iIn the field. Input level adjustments are all
obtained through the use of the attenuator in the Brue” and
Kjaer sound level meter. Therefore, the changes in attenuator
settings for the overall system are those determined above for
the Bruel and Kjaer sound level meter, namely, within 0.1

decibels per step.

The overall dynamic range of each cf the tape recorders % J
has also been determined. Nominal signal-to-noise ratilo k
capability for less than 3% overall distortion is 52 decibels
for the tape recorders. This, of course, indicates a dynamic

& e A dea v rae w

range 1in excess of 60 dB in any given freaquency band.

Overall Recording System Response - The complete recording

and analysis system is callbrated by a sinusoidal signal which
is swept over the entire frequency range of the system. The
signal 1s introduced by use of an insert resistor between the
condenser microphone and the preamplifier. Thus a complete sine
wave calibration 1s available from 45 to 11,200 Hz. A response a
curve of such a sweep played back on the Ampex AG-350 used for
data reduction is shown 1n Fig. A-5. £36.2(c)(3)
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Analyzer - The characteristics of the analysis system are
primarily determined by the Hewlett-Packard 8054A Real Time
Spectrum Analyzer. This analyzer has a set of 24 consecutive
1/3~octave filters with geometric mean frequencies covering

the range from 50 Hz to 10 kilohertz. The filter characteristics

are well within the specifications provided in IEC Publication
¥o. 225. A36.2(d)

The detection of fllter output 1is performed by a ocuasi-
RMS detector. We have evaluated the performance of this
detector by recording surcessive bursts of sine wave signals
of varying duration where the frequency of the sine wave 1s
that of the geometric mean frequency of each filter. By these
tests we have verified that, up to crest factors of 5, the
output of the analyzer is within less than 1 dB of a true
root-mean-square value for the signal in each of the frequency
bands. Examin'ng the response to a sinusoidal pulse of 0.5
secona -ation at the geometric mean frequency of each 1/3-
octave band applied to the input, we find that the maximum
output signal is U440.1 decibels less than the value attalned
from a steady state signal of the same frequency and amplitude,
verifying the signal averaging time of the analyzer.

A36.2(d)(4)

The maximum output value of the analyzer is less than
0.5 dB different from the final steady state value obtained
when a steady sinusoidal signal at the geometric mean fre-
quency of each 1/3-octave frequency band is suddenly applied
to the analyzer input and held constant.

A-11




The amplitude resolution of the analyzer 1s 0.1 dR,
Repeated anal;sis of the same recorded random signal provides
an output indication from the analyzer which 1s repeatable
within 0.1 dR at all frequency bands. 2£36.2(d)(€)

D. Meteorological Eguipment

The psychroneters used for determining temperature and
humidity permit resolution to within 0.5 degerees ¥. This
permits calculating relative humidity to within 3% for- the
terrverature range observed.

Tre Cwver windmeters permit resolution of wind sneed to
within 1/4 mrh. in the range from 2 to 10 mnh., and within
1 mph. in the range from é to 60 mnh. A36.3(b)(2)
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